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SECTION I. 



HISTORY AND DESCRIPTION OF THE SEWING 

MACHINE. 



CHAPTER I. 

INVENTION OF THE SEWING MACHINE : AN HISTORICAL 

SKETCH. 

The invention of what is known as the lock stitch, and 
of the mechanism by which it is produced, is due to 
America, and dates from about 1844. 

Elias Howe, the inventor of the shuttle sewing 
machine, was born in 1819, in Spencer, Massachusetts. 
When the idea of a sewing machine entered his mind 
he was twenty years old, and a " machinist " in the 
shop of an ingenious mechanic in Boston. Young 
Howe overheard a capitalist remark to his employer 
that an independent fortune would be insured to the 
inventor of a sewing machine, and forthwith the idea 
seized him that a stitching machine was practicable. 
But the only immediate effect upon him of the conver- 
sation in the shop of Mr. Davis was to induce a habit 
of reflecting upon the art of sewing, watching the 
operation as performed by hand, ^isi^i ^^^t^^tvsl^^ 
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whether it was within the compass of the mechanical 
arts to do it by machinery. His uppermost thought 
was, what a waste of power to employ the ponderous 
human arm, and all the intricate machinery of the 
process, in performing an operation so simple, and for 
which a robin's strength would suflBlce ! Why not 
draw twelve threads through at once, or fifty ? And 
sometimes, while visiting a shop where army and navy 
clothing was made, he would look at the heaps of 
unsewed garments, all cut alike, all requiring the same 
stitch, the same number of stitches, and the same kind 
of seam, and say to himself, " What a pity this cannot 
be done by machinery ! It is the very work for a 
machine to do." 

It was not until Howe was four years older, and 
married, with a family to support upon nine dollars a 
week, that the pressure of poverty, and the extreme 
fatigue he suffered by reason of his daily work being 
too heavy for him, caused his mind to again concentrate 
itself upon the idea of a sewing machine, which he had 
heard, four years before, would be an " independent 
fortune " to the inventor. He wasted many months on 
a false scent. When he began to experiment, his only 
thought was to invent a machine which would do what 
he saw his wife doing when she sewed. He took it for 
granted that all sewing must be done in this way, and 
his first device was a needle pointed at both ends, with 
the eye in the middle, that should be caused to work 
up and down through the cloth, and carry the thread 
with it at each thrust. 

Howe brooded over this impracticable conception for 

some time, and cut many a basket of chips in his 

endeavour to make something that would work such a 

i needle so as to form the common hand stitch, but he 
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could not accomplish it. One day, in 1844, the thought 
flashed upon him : Is it necessary that a machine 
should imitate the performance of the hand ; may there 
not be another stitch P This was the crisis of the 
invention. • The idea of using two threads, and forming 
a stitch by the aid of a shuttle and reciprocating 
needle, with the eye near the point, soon occurred to 
him, and he felt that he had invented a sewing machine. 
It was in the month of October, 1844, that he was able 
to convince himself, by a rough model of wood and wire, 
that such a machine as he projected would sew. 

The practicability of the invention could not be exhi- 
bited or tested except by a machine of steel and iron, 
with the exactness and finish of a clock, and Howe, 
who was reduced about this time to the greatest hard- 
ships, could not provide even the raw material for such 
a machine. Fortunately for the poor inventor, however, 
there was living at Cambridge (U.S.A.) a young friend 
and schoolmate of former days, a wood and coal 
merchant, named George Fisher, who had recently 
inherited some property, and was not disinclined to 
speculate with some of it. The two friends had been 
in the habit of conversing together upon the project of 
a sewing machine. When, therefore, the inventor 
had reached his final conception in 1844, he succeeded 
in convincing George Fisher of its feasibility, which 
led to a kind of partnership between them for bringing 
the invention out. The terms of this partnership were 
these : — ^George Fisher was to receive into his house 
Elias Howe and his family, board them while Elias 
was making the machine, give up his garret for a 
workshop, and provide money for material and tools 
to the extent of five hundred dollars ; in return for 
which he was to become the pTopxvetoc oi oTkfc-^ajbi^^Owi^ 

B 2 
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patent, if the machine proved to be worth patenting. 
Early in December, 1844, Elias Howe moved into 
the house of George Fisher, set up his shop in the 
garret, gathered materials about him, and went to work. 
It was a very small, low garret, but it sufficed for one 
zealous, brooding workman, who did not wish for 
gossiping visitors. 

All the winter of 1844-45 Howe worked at his 
machine. His conception of what he intended to pro- 
duce was so clear and complete that he was little 
delayed by failures, but worked on with almost as 
much certainty and steadiness as though he had a 
model before him. In April he sewed a seam with his 
machine. In the middle of May, 1845, he had com- 
pleted his work. In July he sewed by his machine all 
the seams of two suits of woollen clothes, one suit for 
Mr. Fisher, and the other for himself, and this sewing 
outlasted the cloth. This, Howe's original machine, 
may still be seen at 28, Union Square, New York, and 
is represented in the frontispiece to this work. 

Mr. Howe, like many other inventors, found that 
when he had completed his machine his difficulties had 
but begun. After he had brought the machine to the 
point of making stitches, he went to Boston to get a 
tailor to come to Cambridge, and arrange some cloth for 
sewing, and give his opinion as to the quality of the 
work done by the machine. The comrades of the man 
to whom he first applied dissuaded him from going, 
alleging that a sewing machine, if it worked well, must 
necessarily reduce the whole fraternity of tailors to 
beggary ; and this further proved to be the unchange- 
able conviction of the tailors for the next ten years. 
It is quite probable that the machines first made would 
have been destroyed by violence, but for another fixed 
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opinion of the tailors, which was that no machine could 
be made that would really answer the purpose. 

This machine was then publicly exhibited, and at 
the Quincy Hall Clothing Manufactory, Mr. Howe 
challenged five of the swiftest sewers in the establish- 
ment to a race with his machine. Ten seams of equal 
length were prepared, five of which were given to the 
girls, and the other five were taken in hand by Mr. 
Howe. The result was that the machine had run up 
the five seams when the hand sewers were little more 
than half through with their five. Upon reading 
testimony like this the wonder is that manufacturers 
did not at once set Howe at work making sewing 
machines, but not one was ordered. Not a tailor 
encouraged him by word or deed. Some objected that 
the machine did not make the whole garment ; others 
dreaded to encounter the fierce opposition of the journey- 
men ; while not a few really thought it would beggar all 
hand sewers, and refrained from using it on principle. 
It was the old story : " We are doing well as we are, 
and fear to make such a change." 

But the inventor was not disheartened bv the result 
of the introduction of the machine. The next step 
was to get the invention patented ; and Howe again 
shut himself up in George Fisher's garret for three or 
four months, and made another machine for deposit in 
the Patent Office. Late in the summer of 1846, the 
model and documents being ready for the Patent Office, 
the two partners went to Washington, when the sewing 
machine was exhibited at a fair, with no result except 
to amuse the crowd. On September 10th, 1846, the 
patent was issued, and soon after the young men 
returned to Cambridge. 

George Fisher was now totally di&^o\tt^%'eAL\ \vft V^^S^^ 
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risked in all about two thousand dollars, and he saw 
not the remotest probability of the invention becoming 
profitable. Elias Howe moved back to his father's 
house, and George Fisher considered his advance in the 
light of a dead loss. 

It now occurred to Howe that since America had 
rejected the invention, he should offer it to England. 
In October, 1846, his brother, Amasa B. Howe, with 
the assistance of their father, took passage in the 
steerage of a sailing packet, and conveyed one of the 
machines to London. An Englishman was found who 
had faith enough in the American sewing machine to 
invest money in it. In Cheapside, Amasa Howe came 
upon the shop of a manufacturer of corsets, umbrellas, 
valises, carpet bags, and shoes, who examined and 
approved of the machine. But the bargain made on 
this occasion, through the agency of Amasa B. Howe, 
was signally bad for the inventor. He sold for two 
hundred and fifty pounds sterling the machine he had 
brought with him, and with it the right for the purchaser 
to use as many others in his own business as he desired. 
There was also a verbal understanding that this manu- 
facturer was to patent the invention in England, and, if 
the machine came into use there, he was to pay the 
inventor three pounds on every machine sold ; he 
further proposed to engage the inventor to adapt the 
machine to the making of corsets, offering him a 
salary of three pounds a week, and to defray expenses 
of material. 

Amasa B. Howe returned to Cambridge with this 

proposal, and America being still insensible to the 

charms of the sewing machine, Elias Howe accepted 

the offer, and the brothers set sail for London on 

^ February 5th, 1847, where they were soon after joined 
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by the inventor's wife and family. After eight months 
of labour Howe succeeded in adapting his machine to the 
work required, and when this was done his employer 
required him to do the various repairs, an insult 
which the American naturally resented, and he was in 
consequence discharged. 

The most painful part of the story of poor Howe 
now commences. From a chance acquaintance, Charles 
Inglis, a coachmaker, who proved to be a true friend, 
he leased a small room for a workshop, in which, after 
borrowing a few tools, he began to constmet his fourth 
sewing machine. Long before it was completed he 
saw that he must reduce his expenses or leave the 
machine imfinished. From three rooms he removed 
his family to one, and that a small one, in the cheapest 
part of Surrey. Nor did that economy suffice ; and he 
resolved to send his family home while he could, and 
trust to the machine on hand for the means to follow 
them. "Before his wife left London," testifies 
Mr. Inglis, '* he had frequently borrowed money from 
me in sums of five poimds, and requested me to find 
him credit for provisions. On the evening of 
Mrs. Howe's departure, the night was very wet and 
stormy, and her health being delicate, she was unable 
to walk to the ship. Howe had no money to pay the 
cab hire, and he borrowed a few shillings from me to 
pay it, which he repaid by pledging some of his cloth- 
ing. Some linen came home from his washerwoman 
for his wife and children on the day of her departure, 
but she could not take it with her on account of not 
having money to pay the woman." 

After the departure of his family the solitary in- 
ventor was still more severely pinched, but at the expin^ 
tion of three or four months the Tiia<c^\i\ii!^ ^^Ji^ ^\ai 
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It was worth fifty pounds. The only customer he could 
find was a working man, who offered five pounds 
for it if he were granted sufficient time to pay it in. 
The inventor was obliged to accept this offer. The 
purchaser gave his note for the five pounds, which 
Charles Inglis succeeded in selling to another mechanic 
for four pounds. To pay his debts and his expenses 
home, Mr. Howe pawned his precious first machine 
and his letters patent, and again took passage to 
America, along with his English friend, Charles Inglis. 

In April, 1849, Elias Howe, with half-a-crown in his 
pocket, landed in New York, after an absence of two 
years. He was obliged to seek employment in the 
machine shops, which he luckily found without delay. 
He had no sooner settled to work, however, than the 
news came to him from Cambridge that his wife was 
dying of consumption, but he had not the money 
wherewith to visit her. A few dollars afterwards 
came from his father, and Howe had time to reach his 
wife and to see her during her last moments. 

The natural gaiety of poor Howe's disposition was 
now quite quenched by the severity of his many trials, 
and he appeared exceedingly downcast and worn. 
Soon after this, as a crowning misfortune, came the 
intelligence that the ship in which he had embarked 
all his household goods had been wrecked off Cape Cod, 
and was a total loss. 

From this point, which may be considered the lowest 
depth of Howe's misfortunes, he received help from his 
friends, and he soon discovered that his first machine 
on the shuttle principle was being imitated and sold 
about America, and that while he resided in London 
several ingenious mechanics had turned their attention 
to the making of sewing machinea. 
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Howe now prevailed upon a capitalist to join him in 
defending his rights, and many lawsuits followed, the 
outcome of which was that Howe was acknowledged to 
be the first inventor of the shuttle sewing maxjhine. 
Shortly afterwards he was established in New York 
as a manufacturer of sewing machines, and in a few 
years, having bought up the remainder of his patent, 
Vaa the worthy recipient of a princely revenue derived 
from their sale. In the year 1867 he was decorated 
with the Cross of the Legion of Honour by France, 
but he did not long enjoy the honours and rewards 
which his invention had brought him, for on the 3rd 
of October, 1867, Elias Howe died at Brooklyn, New 
York, to the deep regret of his innumerable friends, 
who not only honoured him as the inventor of the 
sewing machine, but also for the many excellent per- 
sonal characteristics he possessed. 

Allen B. Wilson, the inventor of the rotating hook 
lock-stitch machine, was born in the year 1827, and 
became, at twenty years of age, a journeyman cabinet- 
maker in Adrian, Michigan. In 1847 Wilson con- 
ceived the notion of a sewing machine, and had some 
definite ideas as to the means by which the apparatus 
should work. The inventor's own words graphically 
describe his position at this time, and the difficulties 
under which he laboured. 

" I was in needy circumstances, earning but little 
more than enough to board and clothe me. I was 
taken sick early in the spring of 1847, with fever and 
ague, which greatly reduced me ; I have never fully 
recovered from it." The inventor then goes on to 
describe his difficulties in attempting to put his ideas 
into the form of a sewing machine, and after en- 
during great privation we find him at WilHtt, 
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Courtland Co., New York. " I remained there until 
May, 1848, working while able, and giving much 
thought to my sewing machine, which I was then very 
desirous of building. I then went to work in a cotton- 
mill at Homer, and got money enough to reach New 
York City on the 15th of Jime, 1848, destitute and a 
stranger. . . . Not being able to do hard work, and 
being destitute of the means of living, I hired out as a 
cook on a coasting sloop running on the Long Island 
Soimd. ... I left the sloop at Providence, and worked 
there a few weeks. I then went to Boston, where I 
worked a few weeks more, by which I was enabled 
to save about twelve dollars. I went to Pittsfield the 
last of August, 1848, and hired out the same day to 
Barnes and Goodrich, cabinet-makers. As the fall was 
approaching, it occurred to me that as the evenings 
became longer, if I could only get the evenings to 
myself, I would have time to make the sewing machine, 
the plan of which I had so long in my mind. 

" No favourable opportunity occurred imtil I went to 
work for Mr. Barnes individually, which was about 
Feb. 1st, 1849, when it was specially agreed that I 
should have the evenings to myself, and a right to work 
in the shop in the evenings for myself. I had pre- 
viously, as early as November, 1848, made full drawings 
of all the parts of my projected sewing machine, and 
shown them to two or three of my most intimate 
friends. . . . They laughed at me, and I concluded 
not to say anything more about it until it was done. I 
began the construction of a working machine almost 
the first evening I worked for Mr. Barnes, and com- 
pleted it about the 1st of April, 1849. 

"Not being a machinist by trade, and having no 
means wherewith to procure the as€\€»tQCiic^^ ^ixsi^Osficcc^^eiyi^ 
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it was necessarily of rude and imperfect construction, 



Allen B. Wilbon, Intektor ov Rotatino-Hook Skwwo Machinib. 



and Bid not illustrate in the best manner the principle 
end mode o£ operation involved in n\y inyention ; but. 



Wilson's rotating hook. 1 

notwitlistaiiding its imperfections, it had made garments 
of various kinds, and had been exhibited to many 
persons. 

" Up to this time I had never seen or heard of a 
sewing machine other than my own. In May, 1849, I 
moved to North Adams, Mass., and built a second and 
better machine of the same kind. I received no en- 
couragement or assistance, however, but, on the contrary, 
discouragement and ridicule ; and as I had no money, 
it became a serious question how I should obtain letters 
patent for my invention. At last I induced Joseph N. 
Chapin, of North Adams, to purchase one-half interest in 
the invention for two hundred dollars. This was the best 
I could do. I spent all that, and about two hundred 
dollars more, in procuring the patent, which was dated 
November 12th, 1850.'' 

Mr. Wilson then records how he and Mr. Chapin fell 
into the hands of New York swindlers, who, pretending 
to have a right to some parts of the invention, induced 
the partners to make over to them half the patent, to 
avoid ruinous legal proceedings. This was done, but 
the hollowness of the claims of the persons mentioned 
became in a month or two so obvious, that Messrs. 
Wilson and Chapin were enabled to free their property, 
which was, after much trouble, put into the hands of a 
small party of commercial men, who ultimately did 
Mr. Wilson justice, and founded the Wheeler and 
Wilson Sewing Machine Company. 

The first machine brought out by Wilson operated 
by means of a two-pointed shuttle, and a feeding device 
of the most ingenious description. The Howe machine 
at first operated by means of a " baster plate," in which 
were inserted a series of pins, upon the points of which 
the cloth was fastened. This plate ^a^ txion^ ^ott^^^^ 
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at each stitch to form the feed, as shown in the frontis- 
piece. (See description, p. 27.) Mr. Wilson arranged 
his machine so that the material could be pressed upon 
the cloth plate by a spring foot, and added to the 
stitching mechanism a feeding apparatus which has 
four motions, and carries the cloth in any required 
direction, so that the seam may be straight or curved at 
wilL The basis of all modern feeding mechanism, upon 
which so much depends, is thus due to Allen B. Wilson. 

But by far the most wonderful invention in the 
construction of sewing machines is Wilson's Rotating 
Hook, which he applied to his machine shortly after its 
introduction. This device, which is explained at p. 46, 
performs the functions of a shuttle by seizing the upper 
thread, and throwing its loop over a circular bobbin 
containing the under thread. The motion is continually 
in one direction, and the reciprocating movements of 
the shuttle entirely avoided. A further development 
of the same invention, which is exhibited and explained 
at p. 55, has been made by Mr. House, in the employ- 
ment of the Wheeler and Wilson Company. 

James E. A. Gibbs, the inventor of the Single-thread 
Rotating-Hook Machine, has kindly furnished the 
author with the following account of this ingenious 
invention : — " My attention was first called to the subject 
of sewing machines in the year 1855, by seeing a plain 
woodcut of a Grover and Baker machine in a news- 
paper advertisement, and being of a mechanical turn of 
mind, it at once excited my curiosity to know how it 
could possibly eew. As I was then living in a very 
out-of-the-way place (Pocahontas Co., Virginia, U.S.), 
far from railroads and public conveyances of all kinds, 
modem improvements seldom reached our locality, and 
not being likely to have my curiodty satisfied other- 
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wise, I set to work to see what I could learn from the 
woodcut, which was not accompanied by any description. 

" I first discovered that the needle was attached to a 
needle arm, and consequently could not pass entirely 
through the material, but must retreat through the 
same hole by which it entered. From this I saw that 
it could not make a stitch similar to hand work, but 
must have some other mode of fastening the thread 
imdemeath, and among other possible modes of doing 
this, the chain stitch occurred to me as a likely means 
of accomplishing the end. 

" I next endeavoured to discover how this stitch was 
or could be made, and from the woodcut I saw that the 
driving shaft, which had the driving wheel on the 
outer end, passed along under the cloth plate of the 
machine. I knew that the mechanism which operated 
on the stitch must be connected with, and actuated by, 
this driving shaft. After studying the position and 
relations of the needle and shaft with each other, I 
conceived the idea of a revolving hook on the end of 
the shaft, which might take hold of the thread, and 
manipulate it into a chain stitch. My ideas were, of 
course, very rude and indefinite, but it will be seen 
that I then had the correct conception of the invention 
afterwards embodied in my machine. 

" Having no further interest in view than to satisfy 
my curiosity how sewing by machinery could be done, 
and caring little whether I had the correct idea or not, 
I gave the matter no further attention or thought until 
during the month of January, 1856. At this time, while 
on a visit to my father in Rockbridge Co., Virginia, I 
happened to go into a tailor's shop where there was a 
Singer's sewing machine working on the lock-stitch 
shuttle principle. I was very favo\iT«JaVj yck^-^^k^^^ 
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with its utility, which was far beyond my previous im- 
pressions of the development of the art, but at the same 
time I considered the machine entirely too heavy, com- 
plicated, and cumbersome, and also that the price was 
exorbitant. These considerations led me to apply 
myself to inventing and producing a more simple, 
cheap, and useful machine. As soon as I reached home 
in Pocahontas Co. I began to apply my mind to this 
subject. I first made a small imperfect hook on the 
end of a piece of wire, by which I demonstrated that 
the chain stitch could be made by a hook revolving on 
the end of a driving shaft, and first thought of making 
a machine in this way, but after producing some samples 
of a chain stitch and testing them, I became dissatisfied 
with the stitch, and also still labouring under the 
delusion that probably the Grover and Baker machine 
was constructed in that way, I concluded to turn my 
attention to the lock stitch, and made a rude model out 
of wood of a shuttle lock-stitch machine. My family 
was at this time dependent upon my daily labour for 
support, so that I had very little time to spare for my 
experiments, working only at nights and in bad weather. 
I also laboured under great disadvantages for want of 
tools and materials, having to make my own needles, 
and constructing my shuttles of wood, as I was then 
a carpenter only. By the Ist of April, 1856, I 
had completed my model, and succeeded in interesting 
my employers in my invention so far as to induce them 
to furnish the capital wherewith to take out letters 
patent and develop the machine. During the month 
of August of the same year I came to Washington to 
take out my letters patent, and while there I examined 
the models in the office, and also some of the machines 
^^eo in the market 
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" I ultimately fell back upon my old idea of a single- 
tliread machine with greater confidence in its success, 
but while making the first one, the idea occurred to 
me to make the hook stationary, and to vibrate the 
needle instead. This needle, however, I found to be 
already in use by others, and I finally produced a sewing 
machine with a rotating hook or looper, and a needle 
having a vertical motion only." "With the assistance of 
Mr. Ruckman, this machine was at first manufactured 
by the firm of Emory, Haughton & Co., of Boston. 

Mr. Qibbs is the inventor of several improvements 
in sewing machines, but the final outcome has been the 
Willcox and Gibbs machine, described at p. 74. 

Several other kinds of stitches form the subjects of 
independent inventions, but the limits of this treatise 
preclude the giving of fuller historical particulars. 
Those mentioned may be accepted as the only stitches 
used for general purposes — ^the double-chain stitch, 
mentioned at p. 152, being now almost obsolete. We 
have, therefore, two distinct stitches, one of which is 
formed by means of interlooping a single thread 
beneath the fabric, and the other by interweaving with 
a second thread, also beneath the cloth. 

Each of these stitches possesses certain advantages 
for given kinds of work. The single-thread, or, as it 
is generally termed, the chain stitch, is elastic, and 
seldom gives way when the fabric is wetted; when 
made with a good and suitable class of thread, it lies 
close to the under side of the fabric, and is not liable 
to injury by friction. When the seam is worked with 
the thread at a considerable tension, it does not tend to 
unravel, even if broken at several points. In addition 
to these advantages a single-thread seam is pre- 
eminently suited to those classes of good^ ^\ivJti.\5a.^%^ 
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frequently take to pieces for reshaping or other pur- 
poses, because the seams are readily removed by re- 
leasing the finishiiig end and drawing out the 
thread in one continuous length. The lock stitch, 
made by the shuttle or by the rotating hook, is essen- 
tially an elastic stitch, and, like the chain stitch, 
withstands the contracting effects of water when 
the tension has been properly adjusted. It lies close 
to the fabric upon either side, and possesses great 
strength. The tendency to unravel when broken at 
several points of a seam depends to a considerable 
extent upon the kind of fabric ; an inelastic fabric, in 
which the needle-holes exhibit no tendency to close, 
brings out all the defects of this and every other system 
of sewing. A great deal depends upon the accuracy 
with which the interlocking point has been adjusted to 
fall in the centre of the goods. In a woollen fabric the 
lock stitch does not tend to unravel even if broken at 
several points. 

It is difficult to draw a comparison between machine 
and hand-stitching. Hand work is always irregular, 
no matter how well performed, and is constantly sub- 
jected to strains at particular points, while the machine 
work, being regular, receives the strain upon larger 
portions of the seam and suffers less. Lock-stitching 
is undoubtedly better adapted for ordinary work than 
hand-stitching, but good hand work stands wear and 
tear better than the single-thread stitch made by 
machine, and usually wears better than lock-stitching 
carelessly and loosely performed. These stitches are 
described more fully in the following chapter. 



CHAPTER II. 

THE ELEMENTS OF STITCHING MECHANISM. 

The essential elements of a sewing machine, judging 
from the modem types of construction, consist of — 

1st. A needle, having its eye near to its point, carry- 
ing a bight of thread into and through the cloth. 

2nd. A mechanical device beneath the cloth by 
means of which the thread may, while \inder the 
material, be manipulated so as to make a chain, loop, or 
stitch, or interwoven with a second and under thread 
to form what is known as the lock stitch. 

3rd. A mechanical device above or beneath the fabric 
known as a "feeder," by means of which the cloth 
may be moved forward the required distance on the 
completion of each stitch. 

In addition to these indispensable elementary condi- 
tions, a flat horizontal cloth plate is provided, through 
an aperture in which the needle works vertically, 
while through a second aperture the feeder, if an under 
one, must act upon the fabric being sewn. 

Formation of Machine Stitches. — To form the single- 
thread or chain stitch referred to, a " looper '* is em- 
ployed, the action of which may be vibrations in a 
given arc, or rotation continuously in one direction. 

To form the double-thread ox loc^V %\k\«Jti ^i& ^iws^ 
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a shuttle charged with thread is employed, or a rotat- 
ing hook is designed to take its place by throwing 
the upper thread in a loop over a bobbin of the under 
thread. 

In the single-thread chain stitch the action is as 
nearly as possible as follows: — The needle descends 
through the fabric, carrying a bight of the thread with 
it, and the point of the looper begins to vibrate or 
revolve towards the descending needle. When the 
needle has reached the extremity of its down stroke 
it begins to rise, and the immediate result is that a 
loop of the previously tight thread bight is thrown 
out from the side of the needle, sufficiently large 
to allow the rapidly approaching looper to enter 
it. The needle now rises up through the fabric, 
beneath which the looper detains the upper thread. 
If the looper be of the vibrating kind, its action 
is simply to retain the loop, and to expand it over 
the path of the needle when it next descends. In this 
way a fresh loop is secured while the eye of the needle 
is below the preceding loop ; the usual chain is the 
result, the first loop being tightly drawn up to the 
cloth while the looper is in the act of expanding its 
successor. If the looper be of the rotating descrip- 
tion, its action is substantially the same, but a com- 
plete twist is given to the loop in the process of ex- 
panding. This twisted loop possesses certain advantages 
over the untwisted loop just mentioned. 

To form a lock stitch, the needle descends as before, 
and in rising throws out from its side a slack loop in 
the same way. If, now, the machine be a shuttle one, 
the shuttle, which has a reciprocating motion imparted 
to it across the path of the needle, approaches its point, 
enters the loop referred to, and expands it while 
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the needle rises, passing quite througli it, by reason of 
its being virtually disconnected with its carriage. The 
stitch is complete when the needle has risen to its 
highest point, and the upper thread is locked with the 
under thread in the centre of the cloth (Fig. 1). If 
the machine be a rotating-hook one, the same loop is 
thrown out and seized by the point of a peculiarly 
shaped hook, which in the progress of its revolution 
carries it over and around a cymbal-shaped bobbin 
containing the under thread. In the most recent form 
of this machine the loop is cast off the hook and 
pulled up into the material, completing the stitch. 

The chain stitch has a plain regular appearance on 
the upper side of the fabric, while 
it resembles a chain on the under 
side. Fig. I.— The Lock 

The lock stitch has a plain and Stitch. 

regular appearance alike on both sides of the fabric, 
the interlocking point being in the body of the goods. 

Machine Needles, — Thus the action of all sewing 
machines depends entirely upon the loop thrown 
out by the needle when it begins to rise from its 
lowest point. To facilitate the formation of this loop 
on one side of the needle only, the latter, on 
the side turned away from the shuttle, has a long 
and deep groove, wherein the thread lies almost free 
from friction, and the loop side is plain excepting a 
short groove made near to the eye. All sewing- 
machine needles have necessarily a shank or stout 
stem by which they are secured in the movable arm 
of the machine, and are made pointed with a uniform 
thickness throughout the portion passed through 
the cloth. For ordinary sewing the needles are 
pointed as in hand needles, but for leather tkexj 
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are given a cliisel-sliaped point, the more readily 
to cut their way through it : the same points are 
frequently turned at an angle to the line of the eye, 
which has certain advantages for some classes of work. 
Machine needles are either straight or curved ; the 
curved needles are used in needle arms vibrating in 
arcs. 

Feeding Mechanism. — ^The automatic feeding of the 
material comes next in importance to the making of 
the stitch. 

In the first forms of the sewing machine (see frontis- 
piece) the cloth was fastened upon pointed pins pro- 
jecting from a "baster plate" or feeder, which was 
moved forward after each stitch, carrying the cloth 
with it under the needle. As this movement was 
quite positive, the fabric could not be turned about to 
any considerable extent to form curved seams of 
stitching, and the device necessarily impeded the pro- 
gress of the sewing machine when first introduced. 
Later on the idea of feeding by means of a vibrating 
needle was tried, and finally the present form of feed 
was invented. 

In some of the first machines fitted with the " four- 
motion '' feed, as it is termed, the material was moved 
forward by a serrated spring foot pressing upon it from 
above. This foot had four motions, two of which were 
positive. It first fell upon the fabric with pressure, 
and then pulled it away from the operator the 
required distance at each stitch ; the other two motions 
were given by springs. This is called a " top feed," 
and is even yet applied to more than one type of sewing 
machine. 

The four-motion feed is, however, more advan- 
tageously applied to work the fabric forward from 
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underneath the cloth plate, pressure being continuously 
applied from above Two of the motions are always 
positive, and in most instances the fall and draw-back 
motions are given by springs. The feed, in operation, 
first rises and sets its teeth into or against the fabric 
pressed against the cloth plate from above. It then 
moves forward from or to the right of the operator, 
carrying the cloth with it, when the teeth fall below 
the level of the plate and the feed bar finally draws 
back for a fresh stitch. The length of the stitch can 
be regulated to a nicety by extending or curtailing the 
backward movement of the feeding surface. 

By means of this most ingenious device (Historical 
Sketch, p. 14), the cloth is free to be turned upon the 
needle as a centre to any required angle, and the work 
may with the utmost ease be sewed in curved or straight 
lines while the machine is in motion. In addition to 
these advantages of the four-motion feeder, its pro- 
gressive motion is in a straight line, and work may 
therefore be sewed in perfectly straight lines without 
much guidance from the hand, while it is at the same 
time quite free to receive other motions at will. 

In some forms of the sewing machine a feed wheel, 
with serrated periphery, is employed. This edge 
projects slightly above the level of the cloth plate from 
beneath, and the fabric is kept pressed upon it as usual 
by a spring foot. The wheel feeder is then caused to 
revolve a given distance at each stitch. This device 
is well suited for leather stitching, although the four- 
motion feed has to a great extent taken its place in 
this application. 

Minor Parts of the Sewing Machine, — Among the 
minor devices used in conjunction with the sewing 
machine spoken of, may be mentioned tha te\(v%\ox\. 
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wheel, whicli is so arranged that the upper thread may 
by its movements be kept in the strained condition 
necessary for tight stitching. Tension may be, and 
is, put upon the upper thread in a variety of different 
ways, and is usually adjustable at will. The take-up 
is a device applied to most lock-stitch machines. Its 
function is to pull up the loop as soon as it has been 
passed over the under thread receptacle — shuttle or 
spool. 

The presser foot is merely a device for keeping a 
constant or intermittent elastic pressure upon the 
fabric while being sewn. It usually covers about 
a square inch, and the needle in most instances 
plays through it. The presser is placed so as to 
cover the area occupied by the feed surface when 
moving the stitch forward. The degree of pressure is 
usually adjustable at pleasure, and the foot may be 
raised when required to commence or finish stitching. 
The main overhanging arm of the sewing machine, 
from which the needle operates vertically upon the 
fabric, carries also the presser bar, spring, and foot. In 
the machine illustrated at p. 38 the needle arm is 
separate from the presser arm, and vibrates as a whole. 

The upper thread is usually wound off the ordinary 
wooden spool, which is placed upon a pin where it 
revolves freely, or the thread is wound off the spool 
without causing the latter to rotate. 

The under thread, on the other hand, as used in lock- 
stitch machines, is in most instances wound off the 
ordinary wooden spool on to a small metallic reel to be 
fixed in the shuttle, or into a disc-like spool for use in 
hook machines. Ready- wound "copes" of under 
thread are sometimes used in &\iuUW. Motion is 
to aU iiie parts of the machixie iiom orafe^Sx^Jt, Tt^a 
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power is usually treadle or hand motion^ and steam in 
manufacturing houses where great numbers of machines 
are at work at once. All the parts of the machine 
are usually actuated ofF one shaft, and one revolution 
of the shaft generally completes one stitch. 

Stands and Treadles. — These are so common, and 
their construction so easily comprehended, that no 
space need be devoted to a consideration of them here. 



CHAPTER III. 

SHUTTLE SEWING MACHINES. 

The sewing machine in its first form, as invented by 
Elias Howe, made the lock stitch by means of a shuttle, 
as explained in the chapter treating of the elements of 
stitching mechanism. The Howe machine of to-day 
is, however, only one of the numerous developments of 
the original invention. A great nimiber of makers 
produce shuttle machines differing in construction 
from Howe's, but as the principle upon which all these 
machines work is the same, and as the Howe is a note- 
worthy example of a first-class powerful sewing machine, 
possessing all advantages, the section on Shuttle 
Machines is almost exclusively confined to a description 
of it. This manner of treating the subject is also in 
accordance with the history of the sewing machine. 

The Howe Shuttle Machine. — In the frontispiece to 
this volume the reader is presented with a general view 
of the first sewing machine, as invented and made by 
Elias Howe (History, p. 6). The shuttle machine of 
to-day has a very different appearance, and varies in 
construction ; but a short description of the first sewing 
machine may not be uninteresting, as exhibiting the 
progress which has been made of late years in stitching 
mechanism. Eeferring to the frontispiece, it will be 
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observed that the machine is built upon a firm base^ A, 
which carries a strong angular overhanging arm, B. 
Through the side and free extremity of this arm works 
a shaft, c, to which is attached the fly-wheel, d, driven 
by hand at e. The thread for the top stitch is taken 
continuously from the reel, f, and fed to the curved 
needle, a, through a spring, b. The needle works 
through the cloth at c. The latter is carried upon pins, 
d. The needle arm, g, and the baster or feed plate, h, 
work so that the plate moves the cloth forward one 
stage at the completion of each stitch. The shuttle is 
driven by a driving rod, j, which is caused to vibrate 
backwards and forwards by means of the cam, l. The 
cam, /, screwed upon the sleeve, q, actuates the lever, p, 
which action gives a rocking motion to the short shaft, o, 
and the needle arm, on being connected to this, vibrates, 
carrying the needle into and out of the cloth at each 
revolution of the hand wheel. 

Such is the sewing machine produced by Elias Howe 
when he lodged in the house of George Fisher (History, 
p. 5). The construction and arrangement of the 
various parts bear a very strong resemblance to the 
shuttle machine of torday, but the inconvenient position 
of the needle arm is, of course, changed. The model 
as it stands shows that Howe had in his mind all the 
essential elements of a sewing machine. 

A Howe machine of approved construction, to which 
the following description refers, is built upon a firm 
cast-iron base. To this base the overhanging arm of 
the machine is bolted. The under parts claim atten- 
tion first, because they give motion to the needle arm, 
which is above the base, and to the shuttle arm, 
which is beneath the base, as exhibited in Fig. 2, 
which shows the machine tilted u^ ao a^ \/^ ^-x^go^a *^^ 

c2 
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working arrangementB. Two castingB, or hangera, 
are carried down from the base, in whioh works 




Pig. 2, — The Howb IUghinh — Uhdsr Pahts. 



the mam shaft, upon the end of which is fixed the 

driving wheel as shown. TViB Biatuating cams, of 

peculiar shape, which xeTol^ewiftiftie A\aSi,aai ^% a. 
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reciprocating motion to the needle and shuttle levers 
reapectivelj, are shown screwed to the shaft. The needle' 
lever is pivoted at the angle of the fixed arm as shown, 
and upon its extremity, revolving in the right-hand 
cam, a steel friction roller works. 

The shuttle lever is pivoted upon a stud, and kept 
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in position by a washer and pin. Its shorter arm 
is also fitted with a friction roller; its longest end 
engages with and drives the ahnUVe cs.-m.et "Ci^t^ixu^ 
the angle link shown behind the Ie«4 'TiVeA. 
The form of feeding apparatus em-^o^ei. ctsas^i^i ' 
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Will be observed, of a wheel with serrated periphery, 
marked 162. This wheel feeder is actuated by a pair 
of clutches, 172, hinged upon the hub, and acting 
against the antagonistic spring, 173. A lever, 169, 
rides upon the feed cam, 182, and communicates motion 
to the feed clutches. The feed wheel, which projects 
slightly above the cloth plate, is thus caused to move 
forward a short distance during each revolution of the 
shaft. The cam, 182, is tapered in form, for the pur- 
pose of adjusting the stitch, or throw, to the length 
required. This is effected by screwing or imscrewing 
the thumb nut, 184, which causes the cam to advance 
to, or recede from, the rider, 159. The rider is con- 
stantly urged against the cam by the antagonistic 
spring, 170. 

A great number of the Howe machines are fitted 
with the four-motion feeder, modified from the original 
invention referred to in Chapter I. 

The disposition of the various parts will be under- 
stood by reference to Fig. 3. The needle arm, as will be 
seen, engages with the needle bar, 40, behind the head 
of the fixed arm. The serrated surface of the feed is 
shown at 92, and the pressor foot, turned aside out of 
the way, at 102. Nos. 112 and 113 show slide plates, 
which cover the shuttle race and shuttle, to be further 
explained. The tension wheel, 119, is of peculiar con- 
struction. It is shown full size in Fig. 4, where the 
thread is first observed to be passed into a spring thread 
guide, 124, where it is gently clasped to make it retain 
hold upon the pulley. The projection, 118, serves the 
same purpose. 
Fig. 5 exbibita the tension wheel removed from its 
stud, 126. . Behind the wheel, at 1^&, \% ^\a.e.^^ ^ ^\0«l 
^elt washer, and over it and undex t\ife TaaXaSiAa ^«jScl^^, 
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122, another felt diao. The tliiimb nut, 128, serves to 
adjust the pressure upon the wheel, and consequently 
the degree of tension put upon the thread. 

Returning nov to Fig. t), the course of the upper 
thread may be noted, a is a spool of thread, placed 
so as to run freely upon the spool pin, 5. The thread 
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is then passed around the tension wheel and under the 
thread controller, 19, over the top of the needle bar, 
40, and in the catch of the take-up lever, 32, which is 
constantly pulled against the thread by an aatagonistio 
spring. It next passes through \Si6 pt«fSfe, '^■, "ssSi. 
^e lower thread guide, 44, to ^e u'sefiVe e^e a» ^ww^- 
A back view of the top ot liii© iieefi^ «^^ -^t'«»» 
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bars is given in Fig. 6. The lever projecting to tte 
right is the preseer raising and swivel handle, which, 




Fig. 5.— Tbsbion 'Whebi, apabt. 



by means of a cam acting upon the lifter plate, 58, 
raises the bar against a spring. The steel plate, 17, 
adjustable by the screw, 18, serves to take up any wear 




Fig. 6. — ITfFIS ExtBBMtTY 



of the plate, 58, aad to prevent the pressor foot &om 
iSfferving, 
-fjy. Texhibita the shutlJle race aoi tiafcftV\jW3ifi,?.V, 
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Loop hade. 



Pig 7 H wB 

m position when about to enter tke Wi'^ -msftft \f3 "StiR 
riae of the needle. 

c3 
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The motiou given by^ the cam to the needle bar is 
not simply an up and down movement. When the 
needle descends to its lowest point, it rises a little way, 
sufficient to throw out the loop shown, and then pauses 
until the shuttle has passed through the loop, when it 



The shuttle driver, 85, is screwed to the driver slide, 
84. The race iu which the shuttle moves is planed 
out, and the contact faces are quite 3at and smooth. 
25 shows a screw by means of which the pressure upon 
the preaser foot may be increased or diminished at will ; 
27 and 28 are respectively an adjusting cam and a set 
nut. It is necessary that the needle should play as near 
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as possible to the shuttle without touching it, and for 
this purpose the small cam, 37, may be turned so aa 
to bring the needle out into the race, or cause it to 
recede into its groove. 

The actual appearance of the needle and the end of 
the needle bar is shown to the left of Fig. 7, where 41 
is the needle-set screw, and 45 the set screw of the 
thread guide, 44, 

Fig. 8 exhibits the shuttle, without the driving heel, 

removed from the race, with the bobbin latch raised to 

admit a wound reel of the under thread. From the 

bobbin, iriien in its place and tte Yeite^i. (i\tiwA down 

"pon it, the thread is para ed into tW caWa. oiitm'O&sa 



SHUTTLE MACHINES. 



36 



latch, and horn this point is threaded around and 
under the tension plate, and out by the hole nearest to 
the point. All parts of the shuttle and driver are made 
very smooth, bo as not to chafe the thread in passing 
over them. The driyer fits the heel of the shuttle very 
loosely, to allow the thread to escape eaoly. Shuttle 




drivers are made to act in a great many different ways, 
hat the result is the same. The way in which the stitch 
is made is explained in the Elements, at p. 20. 

Shuttles are made of different forms to siiit the con- 
struction of the machine. They are uauKSi-g ol aXa^^iv^^ 
poliabed. The face must be quite ftsA,. ?3ttoW2«. t^*^ 
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are sometimes dispensed with in Singer machines by 
using ready- wound " copes " of under thread. A reel 
winder is attached to the treadle- wheel motion or table 
of every shuttle machine, by which the thread may be 
regularly wound on the bobbins as exhibited in Fig. 9. 
When the bobbin does not play easily in the shuttle, 
its steel spindle is pointed at either end, and revolves 
between a spring centre and the heel of the shuttle. 
In the Singer machine a " loose wheel '' arrangement 
is employed, by which the machine itself is inactive 
when winding the reels for bobbins. 

The work in most shuttle machines is fed /row the 
operator. Wheel feeds are common. A great number 
of attachments, enabling the machine to do every de- 
scription of sewing, are applicable to the machine, but 
cannot be mentioned in detail here. The more impor- 
tant are Hemmers, Tuckers, Binders, Braiders, Corders, 
Trimmers, Kilters, and guides of various kinds. 



CHAPTER IV. 

DESCRIPTIONS OP ROTATING-HOOK MACHINES. 

The macliiiies introduced and manufactured by the 
Wheeler and Wilson Sewing Machine Company present 
the best examples of the rotary-hook lock-stitch type. 
The rotating hook has of late been applied to machines 
of various patterns, but the action is the same 
throughout. 

Fig. 10 exhibits a No. 1 Wheeler and Wilson machine 
of approved construction for the lighter classes of 
work, details of which are given further on. The 
various parts included in this general view are indicated 
by numbers. 1 is the cloth plate, forming a plat- 
form upon which the work is fed under the presser 
foot, 2. This presser foot is provided with a glass 
body, through which the progress of fine stitching 
may be observed. The pressure is adjusted by a spiral 
spring upon its piston, which is fastened in position by 
the thimib screw, 3. 4 is the lifting lever used when 
the presser is to be raised. 9 exhibits the clamp by 
which the curved needle is made fast to the extremity 
of the needle arm, and through which is pierced an 
eyelet, 6, for the thread, as shown. 11 aho^^i ^\^<^ 
tension pulley, and 13 the volute »^TOi%. Tt^a lorss^^ 
IB a metallic wheel with a iiaTroN<? gT0ON^>«^"tw>sA^^^'^ 
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the upper thread takes one turn : the pulley is thus 
caused to revolve by the thread, and the tension upon 
the latter depends upon the pressure applied to the 
spring, 18, by the thumb nut. 12 is a spring thread 
guide, through which the thread passes. It contains 
a pair of steel discs clamping the thread, and pressed 
together by a small spiral spring. Motion is com- 
municated, from an eccentric beneath, to the needle 
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arm through the joint, called the hinge, bolted to the 
rocking bar, which plays between a pair of pivots as 
shown. The hook spindle, 10, is used for the purpose 
of reyolving the metallic spools for the under cotton in 
the operation of winding. The whole machine is 
built upon a firm casting, which is screwed to the 
table of the stand, and driven from the treadle power 
by a strap as usual. 
. Fig. 11 iaa general view of the same machine with 
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the cloth plate removed. 3 is the leather- covered 
pulley, or " drum," through which motion is given to 
the feed hook and needle arm. 5 shows the feed 
frame in position in the main frame, and 6 its point 
and teeth, which feed the cloth under the presser 
foot. At 7 is a spiral spring continuously pulling the 
feed points towards the cam cut upon the pulley, 3. 
8 is the edge of the rotating hook, in the cavity of which 
is revolved the under thread bohbin or spool, 1. 2 is 




Pig. 11, — Tas Cloth Platb IUkoybd. 

the brush segment, the ofBce of which is to bold a 
small brush loop check against the side of the revolv 
ing hook. At 10 is shown the ring slide or " spool 
ring," which serves to retain the spool loosely in its 
place. This ring slide is adjustable, and is &stened 
to the frame by the set screw, 11. In the engraving 
before us the slide ring is of the hinged type, which 
is more folly illustrated by Fig. 12. The ring, a, is 
hinged as shown to an adjustable seat, «et V;^ "^^j 
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screw, c. The ring, when in position for sewing, as in 
Fig. 11, is retained by a snap spring, which is pressed 
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out of action when it is required to remove the spool 
by a finger lever, b, Fig. 12. 

Fig. 13 exhibits the cloth plate removed and 
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reversed. 35 shows the needle plate, through which also 
work the feed teeth. This small plate is removable 
^ drawing it oat longitudinally. T^o ftizes of needle 
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plate are used, one for fine and the other for coarse work, 
67 is a wire under which the spool thread is usually 
passed in commencing work, which prevents the end 
from getting^ entangled in the hook. 54 is an eccentric 
cam, working upon the Btud, 55. Its junction is to 




Fig. 11.— Old Bttu 



regulate the length of the stitch by butting against 
the feed bar, the old style of which is shown in 
Figs. 14 and 16. 

Fig. 14 explains the under motion of the eccentric 
and feed cam. 8 is the eccentric band giving motion 



."K^ 
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to the needle arm. 7 is the driving strap. 6 shows 
the feed cam, which actuates the feed bat, 10, by bear- 
ing upon the abutment, 11. The spiral spring press- 
ing the feed up to the cam is shown in position at 12. 
The feed bar works freely in eeate cxA m 'flufe Tftsast. 
frame. The feed tongue, 13, ¥ig. V&, \a Vm%«&- ^ 
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the bare, and works up and down freely between them, 
Tbe teeth are cnt upon the free end, 14. This feed 
tong^ue ie raised hy the same cam block used for giving 
the feed movement, but the necessary eccentrical form 
is cut upon the periphery of the casting. 

Tbia feed is a moat ingenious one, and has four 
motions. First, the feed tongue rises and presses its 
points into the cloth, then, the whole feed frame moves 
forward the length required, carrying the cloth with 




rig. 16. — Dkaw Fbbd Motion. 

it ; the tongue then drops, and the feed bar finally 
draws back for a fresh movement. All these motions 
are repeated for every stitch taken by the machine. 
The points, 14, are hardened io withstand wear and 
tear. 

Fig. 16 illustrates the more modem feed, known as 
tie "draw feed." In this form the frame is square, 
and has no drop tongue. The entire tiraa© -awj^ea ah 
^■be forward end with the four changes tiftceBsarj . feA. 
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12 is shown a spiral spring, which not only pulls the 
feed back, but tends to press its rear end upwards 
against the plate : at the point where the feed touches 
the plate we may imagine a kind of fulcrum or hinge 
action when the feed point is raised or depressed. 

At Fig. 17 is shown the feed removed from the 
frame. At 11 is exhibited an improved feed point of 
fine steel, which is so made as to surround the needle 
and give great power and accuracy in feeding ; it is 
screwed to the end, 14, of the feed frame by one screw. 
Two screws are here shown; the use of the second 
screw is to raise the feed point as the bearing piece, 
hinged below, wears away. This form of feed bears 




Fig. 17.— Dbaw Feed Bab. 

upon the throw cam with, a pad of leather to reduce 
noise ; a similar pad is used at the regulation end of 
all these feeds. The motion of this " draw feed " is 
the same in effect as that of the bar feed. It is better 
adapted for feeding thin and soft goods, and works 
with less noise. 

In the newer form of feed cam, as shown at 6, 
Fig. 16, the feed is raised, not by a cam cut at 6, but 
upon the hub, marked 4 in Fig. 13. 

Before proceeding to an explanation of the action of 
this machine in making stitches, reference to Plate I. 
will render clear the form of the differeivt -^^^t^^ <^^ 
wbicb the machine is made up. T\i^ \yc>QL^ \\a^ 
m checking the loops, and the action oi ^Vvdi^^^^ 
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yet to be explained, is shown at 3 d, and its "seg- 
ment," or holder, at 3 a. At 14 is exhibited the 
eccentric cut upon the main pulley ; 21 shows the 
corresponding eccentric ring and rod for transmitting 
motion to the needle arm, which is exhibited at 45. 
The hook, 42, passes its spindle through the pulley. 
The thread bobbin, or spool, 4, lies in the cavity of the 
hook, and is controlled by the slide ring, 5. 1 shows 
the pressor arm, which is screwed firmly to the frame^ 
and through the end of which works the presser-foot 
piston, 54 b, actuated by the spiral spring, 56. The 
hinge lever, 64, connects the end of the eccentric rod 
and the rocking bar of the needle arm together. 27 is 
the feed frame, as already described, with its point, 32, 
removed ; 28 and 33 are the leather stops previously 
referred to ; 30 the bearing block, against which the 
raising cam acts in raising the feed. This part is 
hinged at the end of the feed, and is adjusted by the 
screw, 35, while the screw, 34, serves to fasten down 
the point. At 29 is exhibited the spiral spring which 
draws back and regulates the motion of the feed. 48 
is the needle yoke, with its nut, 49 ; this part clamps 
the curved needle, 50, to the arm. 19 and 55 are 
the pressor lifter and raising collet respectively ; the 
collet is screwed upon the upper end of the pressor 
spindle by the thumb screw, 57. At 71 is shown the 
tension pulley, which runs upon the stud, 72. 76 is the 
volute spring, which is regulated by the nut, 73. 77 
§hows the spring thread guide, previously referred to, 
removed from the needle arm. At 46 is shown the 
shape of the pivot or needle-arm screw, upon which 
the arm moves; this screw is locked in position by 
the lock nut, 47. The spool wire, upon which the 
iwil of tiiread is placed, is shown at 68. The disc 
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marked 15 screws to the eod of the eccentric after it 
has been passed through Its ring, to prevent ahifliag. 
38 indicates the shape of the glass foot used in these 
machines. The various screws arcalso shown. 

Having thus far paved the way towards an intelligent 
understanding of the construction of these machines, 
we may pass on to an examination of the action of that 
beautiful piece of sewing mechanism, the rotating 
hook. 

Fig. IS ie a view of the face of the hook used in this 




Fig. 18.— Thh Roiatino Hook. 



form of machine. The needle is represented as passed 
downwards through the cloth. Let us suppose the 
needle to be at its highest point, and the thread 
placed upon the machine and passed through the 
needle eye, which is pierced near to its point. The 
disc-like spool containing the under thread is to 
be in position in the hook cavity, and the ring placed 
in Aont oi it to keep it there, although loosely. 
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Pulling a little thread from the under spool, we move 
the machine dowly forward. The needle descends, 
carrying the upper thread with it, and passes through 
the cloth down to the rotating hook. After it reaches 
its lowest point it begins to rise again, and in doing 
so, the thread stretched upon its side next to the 
hook point slackens and begins to form a ''loop," 
5, as shown in the engraying. The hook, meantime, 
has been revolving to meet the needle, and when the 
latter has risen to the extent shown, the hook point is 
ready to enter the loop. Further rotation causes the 
needle to rise, and the hook to pull out and expand 
upon itself the loop ; in doing this it draws the left 
side of the loop behind the spool, and a little further 
motion causes the loop to slip off the hook at the cham- 
fered portion, shown at the bottom of the engraving. 
The result is that the loop is now passed fully over the 
spool, and is pulled forward with the friction imtil it is 
checked by the brush, 3, in its holder, 36. At this 
point the loop remains imtil the hook has seized a new 
loop, when further rotation brings the chamfered part 
referred to opposite to the brush, and the loop is both 
relieved and drawn up into the cloth by the expansion 
of its successor. When the loop slips off the hook, to 
pass over the spool, the needle eye is just entering the 
cloth, so that the strain upon the upper thread is 
lessened at this point. 

The motion of the hook is accurately timed to 
that of the needle, and the loop referred to is always 
formed before the hook point moves past the needle. 
The under thread is, of course, caught up at each stitch 
by the spool being encircled, and is pulled up into the 
cloth to make the lock stitch. There is always a gentle 
tension on the imder thread, due to it^ YioY^LSit t^^0^xys\% 
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in a direction opposite to the movement of the rotating 
hook. ' During these motiona the feed moves the cloth 
fonvard the length of one etiteh at every rise of the 
needle. The action of the rotating hook is, practically, 
throwing the upper thread over the under one, which 
is analogous to the passive of a shuttle through the 
loop. The hook is made from steel, and is very highly 
and smoothly finished off, to prevent injury to the 
thread by cutting or chafing. 

The action of Wilson's rotating hook is somewhat 



Fig. IS. — Tbb Stbaiobt-Nebdi^ Michinb. 

difficult to render clear by word description. The 
point seizes each loop with unerring accuracy at 
lightning speed, whirls it over the spool, leaves it 
upon the brush, and pulls it into the cloth with incon- 
ceivable rapidity, and yet not even the finest threads 
are chafed or broken by it. Even at the prodigious 
speed of 2,500 revolutions a minute, when the time 
occupied in making one stitoh is a mere fraction of a 
second, the resulting stitehes are perfect, and no break 
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or miss is apparent in a mn of any length. The feed 
likewise acts to perfection, and so accurate is the stroke 
that all the stitches are of the same length. 

In Hie later forms of the rotating hook its cavity is 




made nmch deeper, to accommodate a wider spool con- 
taining a large supply of onder thread. Tlie brush 
check is also done away with in the \a.t^«i Ta«£Ea&.«&, 
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and an automatic " take-up," to be described further 
oi]L, completes one stitcb before anotber is begun. 

Fig. 19 represents the same type of sewing machine, 
but fitted with a straight instead of a curved needle. 
The positions of all the parts are the same as in the 
machine just described, and the additions consist of a 
needle bar and a link to connect the needle arm to it. 
This machine is adapted for heavier work than the 
curved-needle machine of the earlier form, and serves, 
as it were, as a link to connect the older machines 
with the new types described hereafter. 

The Wheeler and Wilson Nos. 6, 7, & 8 Machines. 

As these machines are all constructed upon essentially 
one plan, a description of No. 6 will suffice to illustrate 
their peculiarities of mechanism. 

Fig. 20 is a general view of the machine with a 
rolling pressor foot, suitable for leather work, fitted to 
it. As will be at once apparent, the plan of the 
machine is essentially different from that of the earlier 
forms, giving greater strength and perfection of work 
upon thick and heavy materials. The pulley, 11, has 
two speeds, so that the machine may be driven fast or 
slow to suit the material : motion is communicated 
from this wheel to the under parts by mechanism, 
which will be explained at length further on. 8 shows 
the needle bar, which is hollow, to give lightness com- 
bined with strength. Both this bar and the presser 
spindle, 3, work in stuffing boxes, packed with felt 
washers, and provided with oil recesses. This excellent 
idea effectually prevents oil from running down the 
needle bar and soiling the goods, while it allows of the 
eMcient lubrication, of the rods, with less wear than 
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usual. The pressure is adjustable at will by the screw, 
53, and is released when required by the lifting lever, 
29. The reel of upper thread is placed upon the spool 
pin, 10, and is carried on its way to the needle over 




the end of an automatic take-up lever, 71, actuated by 
a cam from beneath. At 31 the needle plate is screwed 
in position, and the plate, 33, serves to cover the working 
parts underneath. As in the first machine, the bobbin 
holder or slide ring, 34, is fixed by atWirfe wix«^^^R>. 
D 2 
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Fig. 31 is a view of the same machine in position for 
working, and with its plate covers removed to show 
the working parts. The needle arm, 17, is pivoted to 
the maia arm, 6, and is actuated from beneath by a 
can, to be explained subsequently. It is hinged to the 
needle bar by a link as shown. The thread is passed 
from the reel under the arm, over and in the slot of 
the thread guide, 69 ; then around the tension pulley, 
7d ; thence, leading from the top of the pnlley, over 
the top of the controller screw and in the controlling 




Fig. 22.— Th« Ukder Paetb. 



finger ; then under the thread jack wire, 67, and over 
the end of the take-up lever, down through the guide 
on the needle bar to the needle. The controller 
referred to is an ingenious device of a spring aud 
eyelet, by which any slack found upon the upper 
thread, when entering thin goods, may be taken up, to 
produce a perfectly formed stitch. 

By reference to Fig. 22 it will be observed that the 
cams which actuate the needle lever and the take-up are 
out upon the same cylinder, 4, the one upon its face, and 
the other upon its end, 73. Thia do^xUe cam is fixed 
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upoa the driving shaft, whicli is connected with the 
hand wheel, 11. Fig. 23 will further elucidate the 
construction of this double cam. Between the driving 




Fig. 23.— TsB Cahb. 



shaft, 12, Fig. 24, and the hook shaft is a device for 
produciug a variable motion, so that while the velocity 
of rotation of the former is uniform, the motion of the 




Fig. 2i. — Thi Vabuble Moiioh. 



latter shall be alternately accelerated and retarded. 
This end is attained by the use of a circular disc, 81, 
revolving in a fixed yoke, 80, and eccentric to the axis 
of the driving' and hook shafts, wh.\c\i^e,\L<:>^«i's<in,\&- 
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the aame line. On opposite sid^s of the centre of this 
disc, and along the same diametrical line, are two slots. 
A pin, 35, from the dange, 82, of the driving shaft, 12, 
works in one of these slots, giving a variable motion to 
the disc, due to the latter heing eccentric to the axis of 
the shaft. 

The other slot receives a pin, 36, from the flange, 15, 
of the hook shaft, IS, which is thus given alternately a 
quick and slow motion in a greater degree than the 
variable motion of the disc itself. The pins being at 
equal distances from the axis of the driving and hook 
shafts, the hook moves twice as &3t through two- 




Fig. 26, — Sectiohai, Vibtc of Variable Motiok. 



thirds of its revolution as through the remaining third. 
The amount of variation of motion depends, of course, 
upon the eccentricity of the disc, and the distances 
of the pins from the centres of the flanges. Fig, 
25 is a longitudinal section of the same ingenious 
motion. 

In the later construction of the machine this beauti- 
ful idea has been carried out in a much simpler manner, 
by the employment of the two discs, 83 and 15, con- 
nected together by a link, acting sometimes eccentri- 
cally and sometimes concentrically to the hook disc, the 
result being a hook motion which is alternately accele- 
sied and retarded according to thepoBv\ivOQ. <it ^^ link 
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pin in relation to tKe hook sliaft. This improvement 
is an important one, and reduces the iriction to a 

The rotating hook, which is illuatrated in Fig. 26, is 
of peculiar and improved construction, the tail or guard 
overlapping the point, so that the imder thread from 
the bobbin cannot interfere with the loop thrown out 
by the needle. The cavity of the hook is very deep, 
so as to admit a bobbin holding much moro thread 
than usual, and more than can be received in an 
ordinary shuttle. This bobbin is contained by a case, 
as shown, called the shield, which is open on the side 




next to the hook, and kept in position by the spool ring. 
This case permits the loop of upper thread to be 
carried aroond the lower thread without disturbing the 
position of the bobbin, and further prevents the loop 
&om being cast off the book into the wide mouth of the 
bobbin, instead of passing over it. Fig. 27. 

Fig. 28 exhibits a peculiar form of bobbin holder 
employed in some of the larger sizes of this machine. 
Instead of slipping the holder back, it is hinged as 
exhibited, and as explained at p. 40, Fig. 12. The catch 
spring is shown at b, where a finger lever is provided 
to release it when required. The forked drop piece, a, 
taking the place of the xing ^Te^ncra^^ -uuso.^'^rot.'^iSs^ 
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fitted with a steel Bpring, the face of which bears upon 
the bobbin oaae, and presses it gently into position. 
This bobbin holder ia adjustable by means of the screw, 
c, and may be wholly removed, without withdrawing 
this screw, by the expanded end of the slot, aa exhibited. 

In Plate IL is given a complete collection of all the 
parts in miniatnre, by which the construction of this 
most excellent machine will be rendered still more 
intelligible. 

The machine being threaded and put in slow motion, 
the needle descends, carrying 
a bight of thread through the 
goods and into the cavity of 
the hook, the take-up lever 
letting down thread enough 
for this purpose. As the 
needle passes the lower dead 
point, and begins to nae, a 
loop is thrown out, which ia 
immediately entered by the 
point of the hook, the under 
thread from the bobbin being 
held clear of the loop by the 
tail of the hook. The needle, pig. as— Tm Bobbin Holdbb. 
having risen clear of the 

hook, pauses with its eye still below the fabric, while 
the take-up lever descends and givea out thread enough 
to complete the loop, which is expanded by the hook, 
and carried over the bobbin. Thia part of the revo- 
lution of the hook is in its faster motioa. The loop 
having been carried around the bobbin and cast off the 
hook, and the needle having riaen entirely out of the 
cloth, the take-up draws up the loop and completes the 
stitch. "While the stitch is being drawn up, during 
D 3 
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the interval between the casting off of one loop and the 
entering of the next, the hook is on its slower motion. 
At the moment of drawing up the stitch, an under 
tension apparatus, which is illustrated in Fig. 29, 
comes into play. 1 is the hook washer, also shown 
in Fig. 26 ; 2, the projecting pad, which, when in 




Fig. 29. — The Under Tension. 

position, outlies the periphery of the hook ; 4 is a 
plate which is screwed to the frame of the machine ; 
3, a perforated finger held in proper position on the 
plate by dowel pins, which leave it free to be lifted 
from the plate. The needle, at each descent, passes 
through the hole in the tension finger, and through it 
also passes the under thread. 5 is a horizontally 




Fig. SO.—Thb New Feed Bar. 

movable lever, one extremity of which bears on the 
tension finger. At each revolution of the hook the 
pad, 2, collides with the tension finger, 3, and clamps 
the lower thread just as the take-up is completing the 
drawing up of the loop and the tightening of the stitch. 
The under tenaion is varied by moving the lever, 5, 
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and bringing it to bear upon one or other point of 
the finger, and cansing the latter to press more or less 
npon the pad. When the stitch is completed the pad 
moves firom the finger, and entirely releases the under 
fliTftftd from tension. Knots or loops do not interfere 
with its action. 

By means of these most yaluable improvements the 
stitdies are produced with a uniformity and beauty of 
appearance scarcely to be credited. 

The feed used in these machines, exhibited in 
Fig. 30, is of the four-motion kind previously ex- 
plained, but provided with an additional bearing for 
heavier work. The pressor lever is adapted to receive 
flat or rolling pressors or trimmers and 
other attachments, and by an ingenious 
joint the foot may be thrown aside, to 
have a clear way when threading the 
needle, as in Fig. 31. The work is fed 
from the operator, but the arm may be 
either to the left or right, at the option Fig. 31.— Roll- 
of the purchaser. This machine (No. ^'° ^^^^ 
6) is turned forward — the top of the pulley from the 
operator. 

Fig. 32 is a general view of the No. 7 size of 
Wheeler and Wilson machine. The arm is longer to 
accommodate heavier work, for which all the parts 
are specially adapted. Fig. 33 represents the same 
machine reversed, and with its plate covers removed 
to show the under parts. The arm of this machine 
is to the right, and its pulley is turned towards 
the operator, firom the top. The rotary hook being 
precisely the same as in the No. 6 size, but lying in the 
opposite direction, there is necessarily a slight difference 
in the feeding mechanism, due to the io^ ^!»x£L\^^sa\% 
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the hook tovaids the operator, while the 
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feed is coustracted to act in the opposite direotioa. This 




machine is also fitted with the new Tariablfi-maivsi^ 
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link, mentioaed at p. 54. The irictiou roller, which 
runs in the cam actuating the needle arm, is made in 
two parts, adjustable for wear, so that play may be 
taken up when required. 

Fig. 34 represents the No. S machine, which is con- 
structed with a view to give great speed, and to run 
very lightly, for domestic use and the lighter kinds of 
manufacturing. The chief points of difference between 




Fig. 34.— Thh No. 



it and the No. 6 or 7 machine are almost obTious on 
glancing at the engraving. 

The needle arm is moved by an eccentric and con- 
necting rod. The take-up is pivoted at the base of the 
fixed arm, and moved by a cam, 25. The upper tension 
apparatus is situated above the arm, blb shown. Run- 
ning from the reel, the upper thread paaaes from the 
iuke-ap over 8 roller attached to the fixed arm, and 
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thence directly to the needle, the thread controller 
being dispensed with. The feed mechanism is of the 
four-motion kind, as in the other sizes of this machine, 
and the hook and under spool are also the same. This 
size is especially suitable as a hand machine, and is light 
and portable. To render it suitable for this purpose, 
a hand wheel, gearing in a pinion upon the spindle, is 
fixed to the arm, and the machine is mounted in a 
wooden base, which, when not in use, is enclosed by a 
case. 

The stitch is regulated as to length by a thumb 
screw placed near to the base of the arm, as shown at 
24 in Fig. 34. This screw communicates with the butt- 
end of the feed by a rod fixed under the frame. A 
stitch index is provided, by which the length of stitch 
may be determined preyious to commencing to sew. 
The glass pressor foot is usually employed with this 
machine, and is capable of being drawn out when 
required. Plate III. contains the No. 8 machine dis- 
sected, showing the difference between its parts and 
those of the No. 6 and 7 types. 

Instructions for using Rotating-Hook Machines. — 
The following directions and suggestions should be 
carefully observed by persons desiring to operate the 
machines mentioned. 

The Nos. 1, 2, & 3 Wheeler and Wilson Machines. 

To thread the Machine, — Place the reel of cotton on 
the wire at the back of the machine. Pass the thread 
through the thread guide, pressing it as far back as 
possible, then upwards in front of the tension pulley, 
once round the latter, thence through the eyelets 
in the needle arm, and finally through the needle 
eye, from left to right, drawing it fo\\x ^y ^<^ 
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inches to the right and back of the cloth presser. 
This thread may be held loosely between the thumb 
and the finger. To wind the under thread, raise 
the cloth presser and unthread the needle ; place the 
reel of thread upon the pin on the table, and the 
metallic bobbin upon the spindle ; wind the end of the 
thread two or three times around the inside of the metal 
bobbin ; then work the treadle as when sewing, holding 
the thread between the finger and thumb to guide it 
into the bobbin. Use the under thread slightly finer 
than the upper. Put the metallic bobbin in the 
cavity of the hook, with the thread flowing from its 
top towards the front of the machine. Place at its 
right the slide ring upon the slide bar, close it in, and 
secure this part by the thumb screw. Draw the end of 
the lower thread forward between hook and slide ring, 
leave it in the thread catch, beneath the edge of 
the plate, until two or three stitches have been taken, 
and then liberate it. 

To change the Needle Plate, — Two needle plates are 
furnished, one with a small needle hole for fine work, 
and another with a large hole for coarse work. They are 
held in place by a small screw, and may be changed by 
removing the screw and drawing out the slide by the 
point on the needle wrench. 

The Feed, — The work is moved forward under the 
needle by the teeth of the feed. At each revolution of 
the leather-covered pulley the teeth are pushed for- 
ward above the face of the cloth plate, carrying the 
work ahead of the needle the distance required for each 
stitch. If the feed require cleaning, remove the 
crystal from the cloth presser, take out the feed bar, 
wipe all the parts clean, and set it back in posi- 
tioiL If the teeth do not catcl;! ^"^ ^q>^ %\»^W3l'^ 
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enough, turn the screw used to raise the draw feed 
point (page 43) down a very little. This will raise 
the teeth above the cloth plate. The feed points propel 
the fabric; the operator has only to guide it. To 
make a long stitch, push the lever of the feed 
stop from the front of the machine. To make a 
short stitch, draw it forward towards the front of the 
machine. Be careful not to pull the lever so far 
forward as to stop the feed bar from working. 

To lace the Band. — ^Remove the cloth plate by taking 
out the screws by which it is fastened to the frame. 
Remove also the feed frame and the bobbin. Pass the 
band around the band wheel below the table, through 
the holes in the latter, and around the leather-covered 
pulley below the feed bar. Cut the ends carefully, and 
after piercing them each with four equidistant holes, 
lace them with a fine cord. Draw the ends together, 
being carefiil not to overlap them, or make the belt 
thicker by lacing. The band having been adjusted to 
run pretty tightly, press down any high portions of 
the joint, and replace the feed bar and the feed spring. 
Replace also the cloth plate. 

To set the Needle. — Place the needle with head or 
shank in the needle yoke, with its eye ranging from 
left to right, and the curve outwards, or to the front of 
the machine ; the flat part of the shank of the needle 
will then be to the left hand. Secure it by screwing up 
the nut to the right of the needle yoke ; for which pur- 
pose use the needle wrench. Set the needle so that in 
its descent it may pass through the centre of the needle 
hole, as close as possible to the left of the point 
of the rotating hook without touching it, and its eye 
about one-sixth of an inch below the point of the hook, 
or level with the edge of the Bhield 'betimd llaa Tiook 
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point, SO that the point of the hook may enter the loop 
made on the right side of the needle as it begins to rise. 
If set too low, the needle will scratch the hook, and 
its point become turned. 

The Brush Loop Check. — This brush should press 
snugly upon the circumference of the rotating hook, 
but not on the chamfered part. The function of this 
brush is to retain the upper thread until the point of 
the rotating hook takes the 'succeeding loop formed 
by the needle ; it ought to liberate the thread when the 
point of the hook has fair hold of the next loop. 
Should this check brush become worn, so as not to 
check the loop of thread, adjust it with the fingers by 
luiscrewing the brush screw. 

To place the Bobbin in Machiries fitted with the New 
Hinged Slide. — Press the finger lever to the right of the 
slide ring, and turn back the drop. Place the bobbin 
upon the drop or ring with its lower edge within the 
cavity of the rotating hook, and the thread winding 
from the top of the bobbin towards you. Turn up the 
drop until secured by the catch. 

Broken Under Thread. — If the thread should break 
in the metallic bobbin, its end can be found with the 
thread hook supplied with the machine. Never use 
any other point for this purpose. 

Regulatiiig the Tension. — The tension is regulated by 
turning the nut at the end of the volute spring ; a 
proper stitch is obtained when the upper and under 
threads interlock in the centre of the fabric, showing 
both sides of the seam alike. If the lower thread lies 
upon the lower surface of the work, the tension 
is too light ; increase it by turning the nut towards 
you. If the work puckers, or the upper thread lies 
upon the upper surface of the trotVl, AJci"^ \fc\!ksvssv^\^ \s*^ 
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great ; diminish it by turning the nut backwards. If 
loops occur on the under side of the work, examine the 
tension pulley, and see that the thread passes properly 
around it, and that it is not clogged by accumulation 
of dust or broken cotton. 

To Sew, — ^Be seated before the machine ; place one 
or both feet upon the sandals, with the toes under the 
sandal straps. Start the machine by raising or depress- 
ing the toes ; or, if necessary, turn the balance wheel 
with the hand upwards to assist ; never turn backwards, 
but move the hand always in the direction indicated by 
the arrow at Fig. 14. In sewing keep gentle hold upon 
the free ends of the threads until a few stitches have 
been taken. 

To Oather. — Make a long stitch with loose tension, 
relax the tension by turning the nut at the end of the 
volute spring from you, so that the lower thread will 
not be drawn into the fabric, but be upon the 
lower surface. Gather by drawing up the lower thread, 
which should be a size or two coarser than the upper 
thread. When stitching fabrics to be gathered, place 
the right side of the material downwards. 

The Large Gauge, — This gauge is used for wide tuck- 
ing, quilting, and plaiting shirt bosoms. It is fastened 
by the thumb screw to the under side of the stationary 
arm, and can be moved forward or backwards, according 
to the width of tuck or plait desired. To adjust the 
same gauge for quilting, loosen the screw which con- 
nects its parts, and raise the lower part to allow the 
goods to pass between it and the cloth plate; then 
tighten the screw. The last seam sewn should pass 
directly under the gauge, and the next seam will be 
parallel to it. 
7^ I^/dfe Gauge, — This gauge, fox aemug qIqsq to 



ROTATING HOOK MACHINES. 69 

an edge, or for tucking, is attached to the cloth plate 
at the same hole, using the thumb screw. For very 
narrow tucks the plain orystal must be removed, and 
the one with the side cut away placed in its stead. 
The two gauges are not used in conjunction. 

To adjust the Old Style Hemmer, — Loosen the fixed 
arm by starting out the screw by which it is fastened 
to the standard. Kemove the cloth presser by unscrew- 
ing the screw. Put the hemmer in place of the cloth 
presser. Secure it by the thumb screw, and fasten the 
arm to the standard, as before. 

To adjust the New Style Hemmer, — Remove the crystal 
from the cloth presser with the point on the small end of 
the needle wrench, and substitute the hemmer. 

To change the Spiral Spring. — Remove the presser 
by unscrewing the fixed arm ; unscrew, draw out, then 
place the spiral spring round the presser, and readjust. 

To Hem with the Hemmer. — To make a narrow hem, 
roll the comer of the cloth slightly, enter it in the 
convolution of the hemmer, and draw it along to the 
needle. The hem is then turned, and stitched as in 
ordinary sewing. To make a wide hem, fpld the cloth 
the width of the hem, and pass the edge through the 
hemmer. Use the light cloth presser spring for 
hemming and light work. If the needle is bent so 
that it does not catch the edge of the hem, spring it a 
little to make it descend in the proper place. 

To Fell with the Hemmer. — Join the two edges of the 
fabric together as if it were going to be felled by hand, 
leaving the edge that is to be turned down the width 
of this line ( — ) ; then open out the fabric, put the 
widest edge into the hemmer, and proceed to sew. Be 
careful that the edge is even, and of the proper distance 
to produce a neat fell. 
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Braiding with the Machine, — Wind the braid upon an 
ordinary reel without twisting it. Attach the arm for 
holding the braiding reel by the thumb screw to the 
fixed arm of the machine, in a position to bring the 
reel containing the braid directly over the needle hole 
in crystal. Insert the two-hole crystal, pass the end of 
the braid Jfrom the reel through the hole in the crystal, 
bringing it under the point of the needle, and proceed 
as in ordinary stitching. 

The Thread Oiler. — The oiler is a usefiil contrivance 
for lubricating linen threads, and it may be used when 
stitching dressed calicoes. Attach by slipping it on 
the needle arm at the smaller part, and slide it up 
towards the tension. Saturate the sponge with oil, 
place the upper thread in the slit, and proceed to sew. 

Emery Stone for SJiarpening Needles. — ^To sharpen 
needles when their points are dulled or turned, place 
the circular hone on the spindle, and work the treadle 
as in filling metal bobbins ; place the point of the 
needle slantingly against the hone, turning the needle 
with the thumb and fingers as the point requires. 

To set the Needle in No. 4 Machine. — ^Baise the 
needle bar to its highest point, loosen the set screw at 
its lower end, push the needle into the socket as far as 
it will go, with the long groove to the left, and secure 
it by turning the set screw. 

To thread up No. 4 Machine. — Pass the thread 
through the thread guide, once roimd the tension 
pulley, thence through the thread leader, the small 
eyelet at the end of the needle bar, and the eye of 
needle, and finally draw it through four or five inches to 
the right. In all other respects follow the instructions 
herein given for No. 1, 2, and 3 machines. 

(7^am'ng^ and Oiling. — Remove the cloth plate, and 
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clean well about the rotating hook, the feed bar, and the 
feed points. Put a drop of oil on each of the following 
points : the hole in arbor, at each bearing in each 
standard, upon the cam, the hole in the eccentric ring, 
also the bearing of the feed bar, and on the top of the 
same, the pivots at each end of the rocking bar and 
the hinge, and occasionally on the top of the cloth 
pressor piston where it passes through the fixed arm, 
and on the bearings imder the table. Use sperm oil 
thinned with paraffine or petroleum. 

General Directions, — Set the needle properly. Keep 
the machine clean and well oiled, and the brush check 
in proper order, according to directions. If the upper 
thread should break, it is probably owing to one of 
three causes : — 1st, the tension, or friction, is too great 
upon the upper thread. 2nd, the loop check does not 
press the hook sufficiently to restrain the loop which 
is passing over the lower spool until the point of the 
hook takes hold of the succeeding loop at the needle. 
3rd, the metallic bobbin has become roughened on the 
edge, and wears oflf the thread in passing over it. If 
the thread should hang in loops on the under side of 
the work, increase the tension on the upper thread 
sufficiently to draw the lower thread up into the goods, 
and see that the thread passes properly around the 
tension pulley. Should the thread break by increasing 
the tension on the upper thread, and still not make a 
perfect stitch on the under side, examine the metallic 
bobbin, and see if there is any roughness on it or on 
the hook, so as to prevent the thread from passing 
freely over it. Also be careful not to break the cotton 
in the tension pulley, or allow it to become clogged 
with dirt. 
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GiBBs's ROTATING-HOOK LoCK-StITCH MaCHINE. 

This machine bears a certain resemblance in its 
lock-stitch mechanism to the Wheeler and Wilson type, 
but the hook has also some of the peculiarities of the 
Willcox and Gibbs single-thread looper. In general 
appearance the machine resembles the single-thread 
machine, but the bed is larger and gives more cloth 
space. 

The improved hook invented by Mr. Gibbs is 
designed to be rigidly mounted upon a revolving shaft, 
for which purpose it is provided with a central stem 
which can be inserted and fixed in the end of the shaft. 
It is a bobbin embodying a hook ; that is to say, one 
formed as is usual in rotating-hook lock-stitch machines, 
with a recess in one face to receive the bobbin. It is 
characterized by a certain form of construction, whereby 
the loop taken by it from the needle is carried over 
the face and rear of the body of the hook. The position 
to which the loop is carried by the hook as it rotates is 
one diametrically, or nearly so, across the body in front 
and rear of the latter, which position the loop main- 
tains until released by and upon completion of the 
revolution of the hook. The body of the hook consists 
of a segment, one extremity of which forms the hook 
proper, and between this and the heel or opposite end 
of the body of the hook is cut away or recessed nearly 
down to the central stem, so as to form a flat edge or 
surface. Upon the rear side of the hook is formed an 
inclined surface which leads to an undercut groove or 
notch formed in the body of the hook, and extending 
radially^ or thereabouts, from the centre of the stem to 
mrmaafyrence of the hook. In this groove the 
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portion of the loop whicli is on the rear of the hook is 
retained until it is released from the hook. 

The improved bobbin holder intended to work in 
conjunction with this hook is pivoted, and capable of 
oscillating on the pivot in a plane parallel with the 
face of the bobbin ; it is also capable of moving bodily 
in a direction at right angles with its plane of oscilla- 
tion. The former movement is for the purpose of 
bringing it in front of the bobbin when required ; the 
latter, for causing it to press towards, or retire from, 
the bobbin*. 

In a further development of this device, an arrange- 
ment is adopted by which tension can be put upon the 
imder thread while the machine is in motion by means 
of an external independent yielding pressor, which 
bears with more or less force upon the bobbin case. 

A take-up arm, having a length equal to that of the 
needle arm, is also employed, and is actuated by an 
eccentric upon the main shaft. 

The feed mechanism in this machine consists of a 
rocking shaft, actuated by an eccentric, which carries 
the power for the feed point under the bed of the 
machine. The feed itself is of the usual form, working 
upwards and forwards against the antagonistic spring. 

The upper tension has the intermittent motion 
given to it by a lever on the main shaft, by which 
means it clamps the thread firmly and keeps it rigid 
until released when the needle approaches the upper 
extremity of its stroke. This arrangement is, how- 
ever, more fully described at p. 80, in the particulars 
given of the Willcox and Gibbs single-thread machine. 



CHAPTER V. 

SINGLE-THREAD SEWING MACHINES. 

The so-called single-thread or loop chain stitch is 
formed by throwing one bight of thread over another 
in succession, the result being the well-known chain of 
loops produced by various hand needles. 

All single-thread machines make this stitch, but in 
some forms of the manipulative mechanism the loops 
are so twisted that the result is a seam of singular 
utility in many classes of work, possessing great elas- 
ticity, strength, and beauty, with the additional 
advantage that it can be withdrawn from the fabric 
when required, without injury to thread or material. 

A simple form of looper for making the chain stitch 
consists of a hook, which enters the bight of thread 
carried through the cloth by the needle, and so spreads 
it out in the path of the needle, that at the succeeding 
descent the bight of thread is caught by the hook 
through the first loop, while the latter is being pulled 
up into the cloth. Thus one loop is thrown over its 
successor, to form a line of stitching which is plain on 
the upper side and chained beneath the fabric. The 
required tightness is obtained by putting a certain 
amount of strtdn on the thread. Sometimes this 
tension is obtained by fixing the thread reel between 
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a pair of adjustable cones, wUch are prevented from 
revolving too freely by an antagonistic spring. 

Tte form of looper aDd the tension arrangement 
spoken of are embodied in the single-thread machine 
of James Weir. 

The machine invented by James "E. A. Oibbs, which 




Fig. 3S.— The Willoox *j(ii Gibbs Machcib. 



is now the special manufacture of the Willcox and 
CKbbs Sewing i^achine Company, claims attention as a 
beantifol development of the first crude ideas in chain- 
stitch machine construction. 
Fig. 35 is a general view ol ttiia "majJama, Vifi^'Csi.'* 
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later improvements. The driving power is taken from 
the small hand wheel, driven by a band as usual, 
through a shaft under the cloth plate to the feeder and 
rotating hook, the form of which, with its point 
advancing to the needle, is shown under the cloth 
plate. 

This Rotating Hook is of peculiar shape, and twists 
the loops in a fashion which gives to the Willcox and 
Gibbs machine its well-known superiority. When the 
loop is seized, the needle begins to ascend, and, as the 
hook continues its revolution, the loop is tunsted once 
across the path of the needle — ^that is to say, the front 
part of the loop is turned to the back, and vice versd. 
The loop is now held spread out under the needle hole 
until the needle descends and the hook is enabled to 
catch another loop, which is twisted similarly to the 
former one. The hook, by expanding out loop No. 2, 
assists in pulling loop No. 1 into the cloth. Gibbs's 
looper is made in hardened steel, and is highly polished 
at every part. It is provided with a stem, which, as 
it fits and is screwed into a hole in the extremity of 
the shaft, permits of the hook being easily set in time 
in relation to the motions of the needle. 

The Feeder is provided with three sets of teeth, cut 
in its feeding tongue, as shown. An eccentric is cut 
on the end of the horizontal shaft innn«Jiately hehind 
the hook itself, and from this eccentric or cam the 
feed is caused to give four motions at each stitch. The 
feed teeth first rise into the cloth, and, to give the 
required displacement of the fabric, move forward 
under the pressure of the foot, as shown ; the feed 
point then falls and returns to its first position, com- 
pleting the four motions. In the improved spring 
£eed bar, which is shown in Fig. 35, tbe yielding pros- 
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sure contact with the single eccentric, which produces 
both the vertical and horizontal movements of the 
feed bar, is maintained during both the up and down 
and back and forth movements of the teeth. The 
eccentric imparts to the spring feed bar, by direct 
contact with it, the up and down motion, whilst a 
link connected at one end with the feed bar at a point 
below its axis of vibration, and at the other with 
the stitch-regulating cam, bearing with yielding 
pressure on an upright rocker or vibrating arm 
operated by the eccentric before mentioned, imparts 
the back and forth motion to the feed bar, so that the 
feed is quite noiseless at all adjustments of the stitch- 
regulating cam shown. That portion of the upright 
rocker or vibrating arm which is in contact with the 
eccentric is bevelled, or equivalently inclined, so that 
the feeding surface may continue its forward move- 
ment until after it shall have receded below the plate 
out of contact with the cloth. The proper adjustment 
of the feeding surface in the cloth plate is effected by 
making the bearing screw or pin of the link, which 
acts as the upright rocker, adjustable in the link, and 
the stitch-regulating cam is connected by a pin with 
the grooved end of the link, so as to cause the latter to 
rise or fall when the cam is adjusted, and then bear 
on tjie rocker at the proper distance from the centre 
of oscillation of the latter, according to the length of 
stitch required. The groove or slot in the end of the 
link, in which the pin of the stitch regulator works, is 
of a curvilinear form, so that the portion of the slot 
which has its play on the cam pin shall be parallel 
with the cloth plate, or nearly so, at all positions of 
the cam. The stitch-regulating cam is provided on 
its concentric peripheral portion, on. t\\ft \Sl^^x \^akS.^ 
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with certain figures, indicating the number of stitches 
to an inch, and is arranged so as to present the por- 
tion mentioned tangentially to the cloth plate, so that 
the number which is upon the tangential portion of 
the cam may show through an opening made for that 
purpose in the cloth plate, as exhibited in Fig. 36, 
which is a view of part of the cloth plate. To the right is 
stamped a useful table for the guidance of the operator 
in the selection of the most suitable sizes of needles 
and threads. 

Referring again to Fig. 35, a stop pin is fixed into 
the frame of the machine in order to limit the play 
or movement of the stitch-regulating cam within the 
compass of the series of numbers on the periphery of 
the cam. This pin engages in a curved slot or recess 
in the cam. 

Passing upwards to the cloth plate itself, three slots 
are cut through the plate, in which work the serrated 
surfaces of the feed, which is so formed as to almost 
surround the needle hole. In addition to this, the 
upper surface of the cloth plate, in the immediate 
neighbourhood of the feed space, is serrated, so that 
the cloth may be prevented by the forward-set 
teeth from receding from under the bevelled end of the 
foot when the feed releases its hold on the cloth. This 
device greatly facilitates the operation of feeding seams 
or thick portions of the cloth through the machine. 
The needle hole is elongated, a form found to be best 
suited to the formation of a good loop stitch. In 
addition to the plate being serrated on its upper sur- 
face, it has been found advantageous to cut teeth also 
on the imder side, immediately over the feed points ; 
by this means the fluff or other offcast from the fabric 
or thread, which often chokes up the feed teeth and 
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stem^ is worked off the plate and thrown into the cap, 
shown in Fig. 35. The cloth plate is screwed to 
the frame, and is easily movable for the purpose of 
cleaning. 

The Needle Arm is jointed to the frame by the lever 
stud (Fig. 35), and is free to move thereon in a 
vertical arc. Its short end, to the right of the stud, 
is grasped by a joint, working upon a ball stud. The 
motion is taken from the horizontal shaft by an 
eccentric, the periphery of which, with its bearing 
on the collar, is ball-shaped to increase the wearing 
surfaces. One revolution of the hand wheel thus 
causes the needle arm to vibrate once in both direc- 
tions. The arm is jointed to the needle bar by a ball 
joint of ingenious construction, providing a large 
wearing surface. 

The Needle Bar moves vertically in two bearings 
drilled in the standard. Upon its lower end it carries a 
needle-clamping screw, which, when screwed upon the 
tapering or split extremity of the bar, closes the two 
spring sides upon the needle. In addition to this the 
needle is grooved on its shank or stem, which groove, 
corresponding with a steel tongue or plate within the 
needle holder, insures the correct setting of the needle. 
This wiU be further explained. 

At its upper end the needle bar carries a double 
loop of steel, working in proximity to an upright 
square-section stud. The whole arrangement con- 
stitutes the thread take-up, the function of which is to 
pull the stitches tightly into the cloth at the required 
moment. The action of the take-up detains the 
descending thread, which is passed through the metallic 
loop, until the eye of the needle is on the point of 
entering the fabric. 
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The Presser Bar is likewise carried by the end of 
the standard arm, and is provided with a spiral spring 
continually urging it downwards upon the cloth plate. 
Fpon its lower end it carries the presser foot, which is 
slotted out to permit the needle to pass, and presses 
the cloth upon the plate t^ allow of the correct action 
of the feed teeth. An improved foot of this descrip- 
tion is jointed near to the end of the bar, and is kept 
in the position represented in Fig. 35 by a small 
spring. This device assists the feeding of materials of 
varying thicknesses into the machine, and the passage 
of high seams. In order to prevent the presser bar 
from swerving, a feather was formerly fixed to it, 
working in a slot in the casting, but in the improved 
machine this is replaced by a stronger arrangement, 
consisting of a second rod, working in a recess be- 
tween the needle and presser bar, and made fast to 
the latter by a screw working through a slot. The 
presser lifter consists of a steel cam, provided with 
a handle, as shown. It is screwed or jointed to the 
bar. 

The Thread Eyelets are fastened in the frdme, and are 
of hardened steel. At the part of the needle arm 
marked "Pull-off*' is a device for taking from the 
thread spool the required length of thread for each 
stitch. It consists of two stout steel wire loops, one of 
which is fastened to the frame or main arm, while the 
other is fixed in, and vibrates with, the needle arm. 
The action of the pull-off will be further explained in 
continuance. 

The Automatic Tension. — This most ingenious device 

consists of an arrangement by means of which the 

thread is so controlled in its passage to the needle that 

no adjustable tension is required. The device, which 
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is very compact, is contained in the round casting 
marked " Automatic Tension/' and consists of a thread 
rest or support^ upon which the thread in its passage to 
the needle is held by a smooth surface ring resting 
upon the thread by gravity simply, so as to exercise a 
gentle but continuous pressure thereon, in combina- 
tion with a thread-clamping device, consisting of a 
stationary support for the thread, and a movable 
clamping surface, actuated by a spring, for the purpose 
of firmly holding the thread until the loop is almost or 
quite drawn up to the cloth, and then suddenly re- 
leasing the thread, leaving only a nominal friction 
upon it. 

The releasing or relieving device consists of an 
eccentric operating upon the movable clamping surface 
at the required intervals so as to release the pressure 
upon the thread. A washer of soft felt is interposed 
between the thread-holding rest and its support, 
for the purpose of preventing the jars which attend 
the action of the eccentric through the connecting 
rod. In order to obviate the use of oil, and there- 
fore to render access to the interior for this purpose 
unnecessary, washers of leather are fixed upon the 
movable clamping device, serving to keep the spindle 
itself clear of the metallic sides of the tube or recess. 
An adjustable head or tappet is fitted into the upper 
end of the connecting rod which raises the tension 
spindle. This tappet moves to and from the end of 
the tension spindle inside the tube, and is provided at 
its upper end with a leather washer fitting the tube, so 
as to form a guide for the upper end of the connecting 
rod. Sound-deadening washers of soft felt or wool are 
interposed between the head of the spindle, spiral 
springs and clamping plate. 
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The Spool Solder. — This is a. device for receiving 
the spool of thread, and is arranged with its axis in 
line with the first or nearest thread-receiving eyelet, 
in place of being vertical as usual : it is provided at 
its lower end with a plate or disc, against which the 
spool rests. This inclined spool pin is fitted into a 
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bracket, in which it is held at one end, so that it may 
be removed from or replaced in the holder at pleasure. 
The spool plate or disc before referred to is provided 
with an annular flange arranged to overhang that end 
of the spool which is in contact with, or nearest to, 
the disc, by which means the thread is prevented from 
ahpping oS the spool, and is alao utnraund without 
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causmg the spool to reToIve as usual. The obvioaa 
advantages of this ingenious device are that there is 
no tendency to vind the thread around the spool pin 
Then glazed thread is in use, and that the tension of 
the thread spool upon the thread is always equal ; the 
machine may also be turned in any position without 
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the usual incoDvenience of the spool dropping off 
its pin. 

The Ftame is, as shown in Fig. 35, substantially 
one casting. The cloth plate, upon which is indicated 
the number of stitches to the inch, is exhibited, aa 
before mentioned, in Fig. 36. 
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Fig. 37 is a view of the machine with the new feed 
movementa from beneath, exhibitiag the beariags and 
relatioas of the parts, and also the yarions oU holes for 
the lubrication of the feed maohaniam sad miin shaft. 
A cast-iron cap is jointed so as to cover orer these 
parts. 

Fig. 38 exhibits the necessary lubricating points in 
the machine when placed in working position upon the 
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table. These points are the needle bar (two places), 
foot bar (two phioes), needle-bar screw, lever stud, 
shaft, lower end of tension rod, and both ends of main 
conaeoting rod. 

The Needle. — The short groove of the needle must be 
Bet towards the point of the Gibbs's looper, and to 
iuBore this, and also the correct ^&\gh.t of the needle, 
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the stem or Bhaiik is grooved deeply in one side only, 
wliile the length of the shank is adjuBted so that its 
upper end should pass aa far upwards as possible into 
the needle bar. The groove oorresponda with a steel 
tongue in the needle-bar hole, so that the needle can- 
not be set otherwise than accurately. 

Figs. 39, 40, and 41 exhibit the operation of set- 
ting the needle in this machine. Fig. 39 shows how the 
point must at first be entered downwards in the needle 
hole to get the shank to enter the bar. Fig. 40 renders 





Fig. 39.— Placwo ih« Nebdlb. Fig. *0,— Sbttino 



plain the pushing up of the needle into its place by 
'means of the setting wrench. The needle is finally 
fastened by screwing up the nut, which, by means of 
the split needle bar, causes it to be grasped tightly in 
position, as in Fig. 41. 

Fig. 42 is intended to represent the course of the 
thread from the spool pin to the needle eye. The direc- 
tion of the thread ia indicated by the arrows. The spool 
pin is first pulled out, and the reel placed upon it. 
The pin ia then replaced, and the needle 1im Tn-Wd, ^ 
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the highest point by turning the hand wheel. The 
couTBe of the thread from the spool is, first from the 
hack towards the operator, through the two staples and 
the arm known as the puU-off (Fig. 35), when it is 
passed once around the automatic tension, marked 2, 
Fig. 42, and from this point to 3, the eyelet on 
the arm, thence to the loop marked 4, through the 




Fig. 41. — SCKEWIKO 



take-up loop, 5, and the eyelet, 6, and finally into the 
needle's eye. 

The machine is now ready for working. The fabric, 
as in most other machines, is fed from the operator. 
1^0 regulation of tension is necessary, Wlien the 
work to be sewn is extra thick, or when sewing on 
braid or cord, the thread is passed through the em- 
broidery spring also, which is shown in Fig. 35. 

For such classes of work as require to be turned 
continuously, such as straw hats, the machine is fitted 
with a " vibrating presaer," which, ia Bfiiao,t«d so as to 
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rise off tlie vork to the required height at each stitch, 
to facilitate the operation of tumiug the goods with 
ease. This attachment may be put in and oat of action 
at pleasure. 

The New Straw Sat Machine embodies all the pecu- 
liarities of the recognised Willcox and Qibbs's type 




Fig. ia.— The Thebadways. 

with extra arrangements, by which the operation of 
sewing up a straw hat from the plait may be carried 
out with ease and certainty. 

In the first forms of this machine it was fitted with 
two or more feed tongues, capable of receiving different 
lengths of play in feeding the fabtvc. S^ xNi^sa v 
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the circular straw-hat disc, by being fed faster at 
the outer edge than at the inner circle, might to a 
certain extent be caused to revolve under the needle 
without aid from the operator. Further experience, 
however, led Mr. Charles Willcox to devise a machine 
having one feeding surface only, with other attachments 
to facilitate the laying of the plait in correct position. 
The new feed mechanism is so arranged as to have 
great strength, and also to be entirely out of the path 
of the work being sewn. 

The feed mechanism is different from that applied to 
the common machine. A shaft some five inches in 
length is mounted in long bearings behind the frame, 
and from this shaft as an axis work the actuating arm 
and the feed surface itself. The former part is caused 
to vibrate by an eccentric placed upon the main revolv- 
ing shaft, and from the arm connecting the eccentric 
with the back stxis shaft is taken the feed-point lever. 
Thus the feeding mechanism is entirely disconnected 
from the front or hook face of the machine. The ordi- 
nary cloth plate is necessarily dispensed with, and a 
curved plate of small size takes its place over the 
rotating hook. 

An effective guide for the work is provided to the 
right of the needle plate, and is adjustable back and 
forth by a rack and pinion, to facilitate the chang- 
ing of the width when the machine is in motion. 
The pressor foot carries several extra attachments 
made in two pieces, to render the operation of making a 
straw hat easy and certain. At this point the width 
and thickness of the plait or braid can be quickly 
adjusted for, and the "fulness *' required in some work 
can in this form of the machine be given with greater 
nicety by the fingers than by a second, or third feeder. 
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as in the first-mentioned type of straw-hat machine. 
A pressor vibrator completes the more remarkable 
arrangements in this new machine, which altogether 
should greatly cheapen the production of all kinds of 
straw hats. 

8peed of these Machines. — The rate of rotation in the 
Willcox and Gibbs machine is, or may be, enormous. 
For manufacturing purposes steam power is usually 
employed, when the speed of working is very great : 
3,000 stitches per minute are often attained, while by 
foot 1,500 may probably be given. The work is done 
with equal perfection at all speeds. 

Noiselessness in Working. — The noise has been reduced 
to a minimum by the peculiar arrangement of the parts. 
Much attention has been given to this point in the 
Willcox and Gibbs machine, the result being an 
almost silent action at all speeds. 



CHAPTER VI. 

PROPORTIONS OF NEEDLES AND THREAD TO WORK. 

The following tables are intended to serve as a guide 
to the sizes of needles and threads which should be 
used when sewing the different classes of goods indi- 
cated, so as to provide against accidents to the 
machines and work, and to produce the best stitching. 

The rules refer to three kinds of sewing machines 
— shuttle, rotating-hook lock-stitch, and single-thread, 
or Howe, Wheeler and Wilson, and Willcox and 
Gibbs. 

When the under thread is not specified to be finer 
than the upper, the same sizes should be used for both. 
When a face stitch for leather is required, the flat- 
pointed needle is used ; and when the stitch is to 
be sunk into the leather the twist point is usually 
employed. The round common point is always used 
for cloth goods. 

The needles for all sewing machines are numbered 
on the shanks. Bad or uneven threads should be 
avoided, especially those of varying thicknesses. 



NEEDLES AND THREADS. 
FOB THE SHUTTLE (HOWE) MACHINE.— Tabu I. 



IS£ 


UatetiBltobetewu. 


"-■isfe"-- 


000 
00 


1 

2 

3 

lands 


lAce, NainBook, Swiss, and 

fineSilka. 
Finest Itluslin, LineD, and 

Cambric. 
Heavy Silk, light WooUen 

goods, Calicoes, and Moa- 

TTnbl^hed Muslin, Cotton, 

Ticking, and light tailoring. 

Coaree goods generally, 

Hea-vy Clothing. 
FeUs, and very coarse Cloth. 


I00tolE0cotton,OT000 

twist. 
BO to too cotton, or 00 

tvist. 
60 to 80 cotton, or 

twist. 

40 to eO cotton, or A 

and B twist. 
20 to iO cotton, or B 

and C twist. 
16 to 20 cotton, or C 

and D twiat. 
Coarse cotton, linen, or 

twist. 



The two following tables refer to the Wheeler and 
Wilson Nos. 1, 2, and 3 machmes respectiTely. 
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The following table relates to the single-thread or 
chain-stitch type of machine, which is more especially 
adapted for the lighter kinds of work at high speeds. 



TABLE FOR THE WILLCOX AND GIBBS MACHINE. 

Tablb it. 

Use cotton N06. 60 to 80 

100 to 150 
SO to 120 
40 to 60 
20 to 40 



For ddioo, long-clotlu &c. 
For fine laim, nainwwlni, Ac 
For fine Kwgna 
For li^it iroollenB . 
For heavy wooUens 



The sizes of needles to be used upon these goods are 
stamped upon the cloth plate, as exhibited at page 82, 
Fig. 36. Glac^ cottons work much more satisfactorily 
on the Willcox machine than those with a soft finish. 

The following statement refers to the speeds at 
which ordinary machines may be adTantageously 
driven. As a general rule, the stouter the needle and 
the coarser the thread, the slower should the speed be. 
Some kinds of leather may be worked at a high speed. 

SPEEDS AT WHICH LOCK-STITCH MACHINES MAY BE 

DRIYEN. 

Table V. 

Beroliitiaos per minute 
Kind of Woik. (number of Stitehee). 

HeaTiest leatlier goods 220 to 250 

„ doth „ . 250 to 360 

M edimn work 350 to 400 

Calico and finest goods SOO to 1000 



SECTION II. 

DIRECTIONS FOR ADJUSTING THE VARIOUS TYPES 

OF SEWING MACHINERY. 



CHAPTER VII. 

THE ADJUSTING OF WHEELER AND WILSON MACHINES. 

To " Take Down " the Machine, No. 1,2, or 3.— By 
reference to p. 37, where the positions of the various 
sections in the smaller type of Wheeler and Wilson 
are explained, the allusions to names of parts foUowing 
will be the more intelligible. It is a common prac- 
tice with sewing-machine mechanics to attempt the 
efficient repairing of hook machines without removing 
aU the parts. This is a mistake. It is usually very much 
easier to puU the machine to pieces at once, and to treat 
each part separately. 

A worn or badly used rotating hook cannot by any 
process or expenditure of care be efficiently repaired 
unless it be removed from the machine. In many cases 
the " time " of the hook is materially altered by filing 
and smoothing out rough places, and its removal from 
its bearings is then imperative. 
Before proceeding to take the machine to pieces. 
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always remove the needle from its yoke ; this will 
obyiate subsequent trouble with the needle point. 
With a large screw-driver draw the screw fasten- 
ing the presser arm in position, and remove the arm 
itself. Take off the cloth plate, and remove the feed 
bar and spool ring. Cut the fastenings of the belt, and 
draw the two set screws let through the leather- 
covered pulley, which hold the hook in position. The 
hook itself, if the machine be old and clogged with 
oil, may at first cause some trouble to pull out, but a 
little paraffin oil, with a tap or two upon the spindle 
end with a mallet, will usually suffice to render its 
removal easy. When the machine is very much 
clogged, and the hook refuses to draw, the paraffin oil 
may be left to soak in, and its dissolving and softening 
action may be hastened by gently heating the base of 
the machine. 

A hexagon wrench is usually supplied with the 
machine, by means of which the lock nuts on the pivot 
screws may be unscrewed. Both pivot screws should 
be removed from the casting. The needle arm is now 
free. The hinge bar, in which the eccentric rod is 
jointed, is next to be removed from the rocking bar 
by drawing its screw, and it will be as well for a begin- 
ner to mark the position of the bar with regard to the 
screw for future adjustment. To remove the eccentric 
from the pulley, draw the screw holding the check 
disc at one end, and the drum and eccentric may be 
separated. If there should be any binding at this 
latter point, a turn backwards of the eccentric-strap 
screw will loosen it. 

Mark the position of the check-brush holder and 
remove the brush and holder from the frame. 

To Clean the Parts. — Clogged and gummed oil is 
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troublesome to remove, so that paraffin oil should be 
freely used upon all the parts. After a few hours the 
various portions may be easily wiped clean. Care must 
be taken to thoroughly clean out all oil ways with a 
metal pin. 

The Spring Thread Guide. — ^The top thread, after 
leaving the bobbin, passes to the under side of the 
spring or barrel thread guide. In this guide it moves 
between two steel discs, which exert a gentle pressure 
upon it by means of a small brass spring in the guide 
pressing the discs together. This guide acts a very 
important part in the working of the machine, its office 
being to hold the thread sufficiently tight upon the ten- 
sion pulley to cause it to revolve. Without this spring 
guide, or something equivalent, the tension pulley would 
not revolve at all. If the tension be tight, there is all 
the more need for an efficient check at the first guide. 

In course of time and working the spring guide gets 
out of order by clogged oil or accumulated masses of 
fluff keeping the discs apart and preventing a check 
upon the thread. In some cases, where the discs 
chance to be too soft, the continual friction cuts grooves 
in them, and they will often fail to check fine sizes of 
cotton. To put this part in working order, draw the 
screw in the end of the guide, and carefully remove 
the brass spring — ^a bent pin will prove useful for this 
purpose. In most cases the steel discs will be found 
firmly gummed into the guide, and paraffin must be 
dropped into the aperture to release them ; a sharp 
pointed wire will assist in loosening them, and some- 
times a small bar magnet is useful. When the discs 
are removed, clean out the socket thoroughly, and dry 
off all oil. Polish up the exterior for appearance' sake, 
and £le the discs flat upon each face, in doing which 
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rub them with the finger upon a fine file. They should 
be well polished, so that no chafing of thread may take 
place between them. Clean the spiral spring also^ 
and replace the discs carefully, with their smoothed 
faces together; put in also the spring, after it the 
screw, and finally test the holding power of the guide 
by passing cotton as fine as No. 90 through it. A 
gentle and regular tension should be kept upon the 
thread. 

The Tendon Arrangement — A thumb nut, volute 
spring, iron washer, felt washer, steel pulley, and 
another felt washer, all moimted in the above order 
on a stud on the needle arm, constitute the tension 
apparatus in this type of machine. 

Some machinists have a bad habit of dropping oil 
upon the tension, as it is commonly called, which 
gradually clogs it up and stops its working by harden- 
ing the felt washers. Chiefly from this cause, but partly 
from dust and bad usage, the tension pulley becomes 
clogged up, and refuses to turn regularly or to hold the 
thread effectually. Remove the thumb nut, spring, 
washers, and pulley. Drop paraflSn oil upon the volute 
spring, and press its ends together to squeeze out all 
dust and make the spring work freely. The pulley 
must be examined in its groove, which often gets filled 
up with fluff, and cleaned out ; for which purpose a 
hooked iron wire, filed very thin at the end, will be 
usefiil. The felt washers should be renewed. 

The thumb screws for increasing the pressure on the 
pulley in the old style of machine often get loose and 
fail to keep their position when the machine is in rapid 
motion. In the new machines a better plan is adopted : 
the nuts are split half through with a fine saw, 
and grip the screwed spindle ^\t\v ^ «^x\w^ ^^^^^wx^, 

F 
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The old style of nut may be made good by slitting with 
a watchmaker's frame saw, pressing together slightly 
while red hot, and cooling in water. 

It is of importance that the iron washer does not 
rotate upon the stud. The tension pulley must be 
made to run very smoothly, as any jerking will cause 
uneven and bad stitching. The thread must catch in 
the groove, and must not slip past without taking the 
wheel round. After turning once round the pulley, 
passing to the under side of the groove first, the thread 
passes through an eyelet in the needle arm near the 
bend. The thread hole in this eyelet is very frequently 
cut by the friction of the passing thread, and in these 
cuts the thread often sticks. If not of great depth the 
cut can be obliterated and the hole smoothed over with 
a fine round file. If the cut be deep, it will usually be 
best to turn the eyelet upside down, smoothing out the 
hole. From this point the thread passes downwards 
through the end of the needle yoke. The hole in this 
must be filed out and smoothed over if necessary. For 
smoothing out the eyelet holes a thin strip of FF emery 
cloth, oiled, or a piece of twine dipped in emery powder, 
may be used. It will be necessary to again refer to 
the needle yoke, to ascertain whether it holds the 
needle in line, but for the present the adjuster cannot 
go farther with this part. 

The Fresser Foot.-^In holding the fabric as we 
operate the sewing machine, we do so with a hand that 
can hardly be said to be steady ; our hold is an elastic 
one, giving and taking as the feed moves. It will be 
plain, therefore, that if the pressor foot or feed be not 
perfectly steady in its movements our work cannot 
be sewn in a straight line. The pressor foot shakes 
£'om side to side, let it be ever so little •, ^e ate stitch- 
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ing, for example, on the extreme edge of some linen 
£stbric ; we endeavour to make the line straight, bnt find 
great difficulty in preventing the needle from slipping 
too far in, or right over the edge ; we naturally look to 
the feed for the important defect, but find it quite 
steady ; we examine the pressor, and find that it has a 
little play — herein lies the cause of the difficulty. If 
the pressor foot shake, we should turn out a seam cor- 
responding in crookedness to the extent of its play. 
Hence it is of much importance to fit the pressor foot 
so that it may be as free from play as possible. 

The cross strips, which prevent the foot from turning 
round, get worn ; so does the slot in which they work, 
but the strips suffer most. Leaving the foot in position 
in the arm, fasten the latter in the vice, and measure 
the extent of play the foot has from side to side. This 
is easily done with the compass points. If the play 
should be very great, new strips must be put in ; but if 
it does not exceed Y^tli of an inch, the old ones may be 
made to serve. Heat the end of the cross strip in the 
gas — after removing the foot — and, having made its 
opposite end fast in the vice, beat it out at the extreme 
end so as to widen its body. The same should be done 
with the other extremity. 

A smooth file is now brought into requisition, and 
the width of the strips reduced a little. Do not, how- 
ever, yet proceed to fit the foot in position until an 
examination of the slots in the arm is made. A thin 
ward file should be used to render the sides of the 
guide slots parallel, and the foot may then be fitted to 
them. Much care should be taken to get as wide a 
bearing surface as possible, and that the strips may 
each fit its slot equally well. It is usually best to fit 
the ends to the slots from ttie o\x\.«v\^ ^T^\i^ vi.\^^'^^s^Nj 

¥ 2 
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place the foot spindle in position in the arm for final 
fitting. The result should be that the foot should 
move in position with perfect freedom, and yet be free 
from play. There is no remedy for a worn spindle 
except a new one, but it is rarely that the mechanic 
meets with a spindle so much too small as to need 
replacing. 

In fitting a new steadying pin it is always best to 
make it from good steel, and to polish the filed sides 
where they bear upon the guide slot. The slots should 
also be made smooth. The foot is apt to be displaced 
from its old position in refitting it, and it is usually a 
saving of time to fit the needle arm, with a needle in 
the yoke, in position for a trial to find whether the hole 
in the foot is correct. The needle plate may, how- 
ever, be put in position, and this will serve to indicate 
whether the foot is correctly placed. 

In the old style of Wheeler and Wilson machine the 
foot itself is of steel, being bent round in one piece, 
rendering the glass foot unnecessary. After use the 
steel foot is often much cut up around the hole, and on 
its under side, by carelessness in not raising the foot 
while winding spools. The hole must be filed smooth 
and finished off to leave no sharp projections. The 
under side usually exhibits two grooves, worn there by 
the feed teeth. These prevent the seam from turning, 
and must be filed out, and the foot finished off smooth. 

It is an improvement to make such pressors hard, so 
that they may not be so readily acted upon by needles 
and feed. The foot is, however, soldered to the stem, 
and it is difficult to harden it without loosening the 
joint. The foot may be made red hot quickly in a 
g2A flame, or by a blowpipe, and the joint may easily 
Aa h^^^ £roni running by covering it mth wet clay or 
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a damp cloth. While at red heat dip quickly in cold 
water, which should make the steel hard — too hard for 
working. To temper the foot, polish it with emery 
cloth, and heat gradually until a deef) straw colour is 
apparent — cool out again, and polish up. Pressors 
treated in this way will stand for many years. 

When a diflBculty is met with hy the foot cutting 
the upper thread, much care should be taken to bevel 
off the under side of the hole, more especially that to 
which the thread inclines when drawing up the stitch. 

Glass feet often fail to fit well in the sockets. It is 
usual, when they are too long or wide, to grind them 
down to the size. The under side of the hole through 
the glass must be carefully bevelled off; for which 
purpose a centre punch with paraffin oil or turpentine 
should be employed, rotating the point until the edges 
are ground off. 

If the glass foot be cracked it is false economy to use 
it, more especially if the crack be on the iside of the 
hole next to the rounded end, as the thread jams into 
the slit and breaks or chafes. These crystals are cheap 
enough, and should be replaced when cracked. The 
cause of such breakages is usually too tight a fit in 
the forked foot, which should be sprung further apart, 
or the foot should be ground narrow. 

The Foot Lifter. — A word about the spring and lift 
collet, and we have done with the pressor in this 
machine. Nothing wears a machine out more quickly 
than too strong a pressor spring. It is a constant drag 
upon the feed cams, and speedily puts them out of 
shape. It wears out the feed bearings, the feed 
tongue, and the whole machine. In the case of a band 
driving a pulley, we take care that it shall be just tight 
enough to overcome the resiBtawce QSeT^\/^*0«i'^^^J^^ % 



102 SEWING MACHINERY, 

motion. If the belt is too tight^ we are assisting to 
wear out the machine, and wasting power needlessly. 
So it is with an over-press of spring upon the feed 
teeth. It is not easy to give a rule to work by in 
laying in new springs ; the point can be decided best by 
a consideration of the class of work to be sewn by the 
machine. Two springs are usually supplied with the 
Nos. 1, 2, and 3 Wheeler and Wilson machines. The 
weaker of the two should suffice for all white work, and 
the stronger for cloth. The so-called " tailor's spring " 
supplied with the machine is a mistake. When the 
work becomes so heavy as to need so much pressure, it 
is assuredly too thick for the Wheeler machine of this 
type to work, and such springs only serve to wear out 
the machine. 

The lift collet and lifter are usually very much worn. 
In some cases the collet, which is screwed down by the 
top thumb screw, is nearly cut through by its lever, 
and a new one may be necessary. When the wearing 
is not so deep, the collet may be turned upside down ; 
but in doing this the projecting tongue on the collet 
must be smoothed round with the file, so that the lifter 
may not grind upon it. 

In alterations of the lifter, or in putting on a new 
one, the foot is often raised too high, so that the needle 
yoke, at the lowest point of its stroke, often strikes it. 
This takes place when the foot is raised in winding 
the spools. Examine the lifter to find if it be the 
cause, as the simple turning of the collet may do it. 
But the fault often lies in a totally diflferent part of 
the mechanism — in the bolt for fastening the hinge 
bar to the rocker. The extent of rise and fall in the 
needle arm is regulated in a great degree by the slot 
cut in the binge bar referred to. This bar is adjusted 
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by the bolt through the slot ; if the needle arm, when 
the machine is set up, should vibrate too far to the 
lower side, the hinge bar should be shortened by raising 
it up and bolting down firmly. 

The Pivot Screus, — These are the taper-pointed 
screws upon which the rocking bar vibrates. They are 
usually of fine steel, and should be quite hard. After 
cleaning well and filing up the jam nuts, if they should 
present a bad appearance by the wrench slipping in 
taming them, the points of the screws should be ex- 
amined. If the points show grooves, or, when tested 
with a straight-edge, a bulged form, they must be 
ground down truly to the correct angle, and made quite 
round and smooth. When the grindstone is not 
available, it will be necessary to soften the screws by 
heating red hot, when they may be finished up with 
the file ; they must be again hardened by heating to 
redness and plunging in oil. But when it becomes 
necessary to soften the screws, it is better, if possible, 
to turn the points up in the lathe. 

The taper of the pivot holes in the rock bar must be 
examined, and if it be much out of truth, a taper 
countersink should be used between the lathe centres 
to true up the holes. If the rock bar should not 
already be provided with oil holes leading into the 
pivot apertures, holes should be drilled. 

The Hinge. — The joint connecting the eccentric rod 
with the rocking bar and needle arm is known by this 
name. In most cases it is much worn. When this 
joint wears loose it is a common idea with mechanics 
that to tighten the set screw puts it right. This should 
not be depended upon when the machine is worn to any 
considerable extent. Owing to the direction of the 
thrust in the connecting rod, the ^in. thtou^ tha \QisLt 
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is worn only on one side. In some cases the pin may be 
driven out and reversed — ^turned half a revolution—* 
which may make the joint tight for some time. The 
best remedy, however, for a bad joint is a new pin. 
If the hole in the eccentric rod is not round, a 
drill should be put through it. The joint should 
work very smoothly, and to this end the pin should be 
polished and truly round. Care is necessary in forcing 
out the pin to drive from the square end, and as the 
joint is frequently of cast iron, much patience is 
necessary to avoid breaking it. The adjusting screw 
should be so set that the joint at first feels rather 
tight. A little working, with free oiling, will speedily 
reduce it to an easy fit. 

The Eccentric. — We proceed to a consideration of the 
faults usually found in the eccentric and eccentric band, 
but in doing so must state that it is only in cases when 
the machine has ran for a great number of years that 
much mischief is done. 

The looseness of the ring on the eccentric itself is 
a very fruitful source of miss-stitches in the opera- 
tion of the Wheeler and Wilson machine. When the 
eccentric is not much worn — ^imequally worn — the set 
screw, under the eccentric band, wiU serve to tighten 
the latter upon the eccentric to the required degree. 
When, however, the eccentric band is much worn, 
instead of being a circle, its shape resembles the ellipse, 
and, when too tight for one part of the eccentric, is too 
wide for the other parts. The only remedy, when the 
band and eccentric have lost their truly round shape, 
is to turn them true in the lathe. Some mechanics file 
up both band and eccentric to the round, but this 
raguires much skill and patience. 
Outside calipers should be used to test the eccentric, 
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and if found the least deficient in truth, the adjustable 
jaw or other chuck in the lathe must be brought into 
requisition. The eccentric should be chucked true by- 
seizing the cam at the opposite end, and the eccentric 
end should have driven into it a plug of brass, in which 
a mark may be made for the dead centre to bear 
against. In this way what may appear a difficult 
piece of work is rendered easy, and the truing may 
be effected in a few minutes. Only the least quantity of 
metal should be removed, and the work finished by 
polishing. 

Examine the band next, and in this manner : — With 
a strip of FF emery cloth polish the interior face of 
the band. This, as it gives an equal appearance to all 
the surface, will enable us to determine at once the 
points where the now true eccentric bears most heavily. 
Place the eccentric in the band, and screw up the latter 
until one will turn upon the other tightly. A few turns 
will mark the point of friction and the shape of the 
band. To true up the band the lathe should be used, 
but if this should appear too difficult to accomplish, a 
sharp steel scraper, with a smooth half-round file, may 
be employed to reduce the high parts. In either case 
a few trials and a little patience will enable the mechanic 
to produce a very good circle. 

In some cases, in careful hands, the eccentric, once 
trued up, can be ground into its place with a mixture 
of grindstone dust and water. With patience the 
whole operation may be got through without the aid of 
a lathe. Much care is, however, necessary to perfectly 
clean off all traces of the cutting dust when the work 
is finished. On no account should emery of any size be 
employed ; it gets embedded in the iron, and afterwards 
cuts up the eccentric. It is of importance that the 
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screw for tightening up the eccentric strap should be 
tight in its hole ; if it be loose the motion will cause 
the joint to give way and " play wide." The eccentric 
strap should be tightened up until no play can take 
place in it when the eccentric is oiled. 

The Drum. — The leather-covered pulley is usually 
called the drum. When the leather is worn thin and 
smooth it should be replaced. This can be done with 
common leather glued or stitched on, and neatly spliced 
to overlap without protruding. Two holes must be 
punched in the leather for the set screws. The heads 
of these screws will serve to keep the covering in 
position, should the glue at any time give way. 

Ihe Feed Cam. — In very few cases is the cam worn 
so much as to need repair. When, however, it fails to 
lift the feed high enough above the plate — when the 
feed tongue is in good repair — or does not throw the 
feed far enough to give the required length of stitch, 
the file must be used upon it. It will be necessary to 
file down the raising cam where the feed tongue /a: //«, 
and to leave the ri%e of the cam as high as possible. 
This must be done gradually, and a good curve given 
to the cam, especially where it commences to raise the 
feed. 

The throw side of the cam, which carries the feed 
and cloth forward under the presser, should be treated 
in the same way. Both faces should be very smoothly 
finished off, because there is much friction here with 
the feed. 

The Old Style Feed.—\J^ to about 1869 all the 
machines made by Wheeler and Wilson were fitted with 
what is known as the old style of feed. It consists of a 
long bar, grooved out in the centre longitudinally, 
containing a second bar, hinged at one end, known as the 
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feed tongue. At the caxn end of the feed a projection 
from its frame downwards is acted upon by the throw 
cam, and a spring at the opposite end urges the bar back 
against the cam, which thus reciprocates in obedience 
to the shape of the cam. 

To obtain the necessary rise and fall of the feed 
teeth, the tongue is hinged to the feed frame, and is 
free at the cam end to rise and fall. This tongue, 
partly by its own weight and partly by the weight of 
the pressor, continually bears upon the cam, which 
raises it up into the cloth once at each revolution of the 
machine. 

- Hence the points of friction about the feed are as 
follows: — 1, the throw piece; 2, the feed tongue; 
3, the feed frame in its bearings on the main casting. 
The throw piece on the feed frame seldom requires to 
be touched ; but the bars, where they bear in the main 
casting, are subject to much friction. When the" 
machine is in motion the forward movement of the 
cam tends to throw the whole feed fro?n the operator, 
and to bear more strongly upon the off side of its seat. 
Hence the necessity to turn attention to the farther 
side of the feed bar for repairing purposes. Very often 
the farther side will be worn quite deeply. In this 
case pieces of steel or iron may be dovetailed into it to 
make up for wear. File out a length of about one inch 
at each worn place. File deeper than the wearing 
surface, and fit beveled end pieces of iron into the open- 
ings ; after these are fastened firmly in, a little solder 
may be run in to keep them in position. All solder 
and superfluous metal must be filed off, and the bar 
fitted as before to its seat. It must not have any 
movement except in a lateral direction. 

The feed tongue, at the point of its bearing u^on the 
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raising cam, begins to wear away very shortly after the 
machine has been in use. In two or three years a deep 
depression will have been worn in it, and the feed teeth, 
which should at each stroke rise -y^th of an inch above 
the needle plate, will probably be below the level of the 
latter, and fail to catch the fabric to be sewn. A large 
irregular cut will, in fact, be found in the tongue, aB 
wide as the widest portion of the raising cam. To 
remedy the defect without replacing the tongue, this 
worn portion should be dovetailed out with a small 
half-round file, and a piece of good steel fitted to it. 
In order to obviate the necessity of using solder, which 
is unsuitable at this point, the steel plate should be 
fitted in from one side, and riveted in position, when 
it may be filed to shape. 

If the feed point should prove to be hard, it must be 
softened by heating red hot. The teeth should next be 
sharpened by carefully filing out with a fine half- 
round file, when the feed should be placed in position, 
with the cam and hook in their places, to test its height 
with the cloth and needle plates. The height must be 
such that the feed shall raise the pressor -Y^th. inch, and 
fall below the level of the plate upon continuing the 
movement of the cam. This height can be adjusted 
by filing the raising block on the tongue, when it 
should be smoothed and rounded over. The feed must 
have full freedom of motion in its place, and must not 
bear upon the slots in the needle plate when vibrating. 
The teeth should finally be hardened — heated to redness 
and plunged in water ; if not too hard to be cut with 
files, the process must be repeated. When properly 
hardened polish the back of the points, and heat very 
gently until a deep straw colour appears, after which 
quench in water. 
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The Stitch Regulator. — In the old style of machines 
the length of stitch is regulated by a stop fixed to the 
under side of the plate. This stop prevents the feed 
from falling back past the length of stitch required, and 
the feed bar constantly beats against it as, drawn back by 
the spring, it prepares for each successive stitch. Hence 
the stitch stop must be very stiff to turn, and should 
not be oiled. A few taps with a riveting hammer will 
usually tighten its stud sufficiently. To prevent undue 
noise by the beating of the feed against its stop, a plug 
of leather is usually screwed into a hook in the butt- 
end of the feed — this should be renewed when required. 
Too much play between the top of the feed and the 
under side of the cloth plate will give rise to much 
noise. In some cases, where the feed is good and the 
seat of it has been deepened, a little can be filed off the 
main casting to bring the plate farther down upon the 
feed. 

The Bridge Feed. — This very silent form of feed has 
been fitted to a large number of machines. It does 
not lie longitudinally under the plate like the feed last 
noticed. The stitch is regulated in this feed by a 
taper-pointed screw projecting from the feed outwards 
to the front of the machine, under the cloth plate. 
The repairs necessary to this form are few, as the 
wearing parts are, for the push and rise, hard steel 
blocks, and sometimes horn and vulcanite, which make 
noiseless bearings. The teeth are adjustable as to 
height by a screw, and may be taken out and sharpened 
as before. When the socket in which the regulator 
screw works becomes too wide to grasp it firmly, it may 
be heated and pressed together. It is split to seize the 
screw with an elastic grip. 

The Drmc Feed. — This excellent devve^ \& ^^c^XsaWo^ 
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the best form of feed for fine fabrics yet invented. Its 
parts are, moreover, so well adapted for continuous 
work without wear that instructions can hardly be 
given for repairing it. Except, perhaps, to sharpen 
the teeth, which are skilfully made to surround the 
needle hole, the so-called draw feed, as at present ap- 
plied to the Wheeler and Wilson machines, calls for 
very little attention from the mechanic. The length 
of stitch is regulated by the taper screw referred 
to under Bridge Feed, and also by the older stop, as 
applied to the old feed, in either of which cases 
previous directions fully apply. 

The Rotating Hook. — The construction of this in- 
genious device has been already explained. In inex- 
perienced hands the rotating hook is subject to the 
worst kind of treatment. The main part of the 
mechanism in these machines is the hook ; each stitch 
taken passes over the hook with lightning rapidity, and 
is subject to much friction throughout the revolution if 
the hook is not highly polished. 

The most usual fault of the hook at high speeds lies 
in its tendency to cut or chafe the upper thread. When 
a hook is '* timed " correctly, and when the needle is 
properly set, with other attendant conditions favourable 
to good stitching, and when, at a moderate speed, the 
machine breaks or chafes its upper thread, the fault in 
almost every case lies with the hook, the surface of 
which is rough or sharp through carelessness. 

Roughness of the hook is caused chiefly by the 
needle. When the needle is bent in any direction out 
of the correct line it will injure the hook and cut it. 
Sometimes hooks are made so hard in temper that the 
jOeedle cannot mark them ; this is a very desirable con- 
^"4 ought to be universal. When the needle is 
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bent alightly to the right it cuts the hook upon the 
right side of the clearance slot, and upon the left side 
of the hook point ; it also strikes the point itself, and 
blunts it. When the needle is bent still farther to the 
right very great damage is done to the hook, for the 
outside face is cut all round, and made so rough that 
no thread can pass over it without being cut. When, 
on the other hand, the needle is bent to the left it cuts 
up the neck of the hook on the left side, and breaks its 
point on the left flange of the hook. When the needle 
is bent from the operator it has little opportunity to 
damage the hook before it is broken on the needle 
plate. When, however, the needle is bent towards the 
operator it may, before striking the needle plate, do 
much harm to the neck of the hook. 

When the needle is set too high simply, and is other- 
wise straight, it cannot harm the hook. 

When, however, the needle is set too low, and is 
otherwise correct, much damage is done to the hook at 
the neck. 

Hence, the rotating hook is subject, like shuttles, 
to much damage by carelessness on the part of the 
operator. It is to be noted, however, that all such 
damage is due to carelessly set needles. When care is 
taken to properly set needles, a rotating hook will 
never cut thread or miss stitches. The first duty of 
the mechanic is to become acquainted with the causes 
and localities of such defects, and to use judgment in 
their obliteration. Not one grain more of metal than is 
absolutely necessary should he removed in repairing hooks. 

Faults at the Neck of the Hook, — When a hook is of 
soft steel, the thread, where it crosses the under side of 
the point, just at the neck, makes a deep cut. This 
should be as nearly as possible filed out, and the x^y^i:^ 
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well curved to leave no sudden dents for the thread to 
fall into. Again, when the hook is soft, the thread 
wears a groove in the front of the neck. This also 
should be filed out and curved off the first-mentioned 
point. On the neck of the hook the needle makes 
many cuts. These must be filed out, and the original 
shape of the neck carefully preserved ; any filing at 
this point should be gradually curved off into the 
thread channel. 

Faults at the Point, — When the point is blunted, 
much care should be taken to avoid shortening it in 
filing up to the original shape. It is further of im- 
portance that the point shall not be sharp, and that the 
under side be carefully rounded off. Along the under 
side of the point, down to the neck, an examination 
for indentations should be made, and every irregularity 
filed out. The outside of the point must be carefully 
filed smooth, and curved to- the face of the hook, and 
the inside, which is flat, must be filed until all cuts are 
removed. All such filing operations can be best done 
with a three or four- inch half-round smooth file. 
Every part must be finished off smoothly, first with a 
long strip of FF emery cloth, and finally with cloth. 
Emery strips for this purpose may, if preferred, be 
oiled, which causes them to cut more smoothly. 

The Face of the Hook. — Scratches on the face of the 
hook are best removed as follows : — Oil a smooth flat 
file, revolve the hook at high speed, and hold the 
file upon its face at an angle to coincide with it. 
The result will be to take an equal quantity of metal 
off every part of the flat face, but much care is necessary 
not to make the spool cavity any shallower. No more 
than is absolutely necessary should be taken off the 
hook face. Sometimes this treatment is necessary 



ADJUSTING. 113 

with old hooks that have become rounded or convex on 
the face ; in either case the flattening operation should be 
performed while the hook revolves, and with an oiled file 
held firmly in both hands at the requisite angle. The 
finishing should be done in the same way, but with 
emery cloth of different degrees of fineness wrapped 
around the file. 

The Cast-off Loop Slip or Chamfer should be examined 
to find if it is rounded or too convex through wear. When 
the chamfer is too convex, the loops have a strong 
tendency to slip before their time. A half-round file 
may be used, and the slip must be carefully graduated 
into the hook face. 

Final Smoothing. — The hook should be finally highly 
polished with a pad of the finest emery cloth held in 
the fingers against every part of it while it revolves. 
The thumb nail should be run around all the face to 
ascertain whether any lumps or depressions are left. 
The spool cavity should be examined, and any cutting 
made by the spool edges smoothed out. The edge of 
the clearance slot, projecting into the spool seat, must 
be made round and smooth. A piece of thick soft 
felt, with a paste of fine emery flour and oil spread 
upon it, is very useful in rapid smoothing. 

As will be judged from the foregoing directions, the 
hook is a point of much importance in repairing a 
Wheeler and Wilson machine. Although the process 
of finishing off the hook may appear lengthy, yet an 
ordinary workman should be able to do it from first to 
last in one hour. Too much care cannot be bestowed 
upon the repairing of hooks — it is well repaid afterwards 
in the facility with which the machine will do its work. 
In every case the mechanic should strive to restore the 
hook to its original shape and B«ioo\Jaiv^^'^. \w ^^\s^^ 
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instances much more filing and finishing than that 
mentioned will be necessary, but so much must lie 
with the judgment of the mechanic himself, that it is 
almost impossible to grasp in one set of specific instruc- 
tions all the circumstances imder which the rotating 
hook may be defective. 

The Check Brush, — The most obvious use of the 
brush is as a check upon No. 1 loop until No. 2 loop 
has been secured by the hook point in the succeeding 
revolution. The brush, therefore, plays a very im- 
portant part in the makiug of stitches. Suppose 
that we draw back the brush, while the machine is in 
order, so that it shall allow the thread to pass between 
it and the hook, we find the loop carried, but only 
with slight force, upwards ; the loop speedily gets out 
of shape, assumes a twist, and is finally thrown in a 
heap upon the needle. This is caught by the hook 
point when it revolves to the needle, and the result is 
obviously either a miss-stitch, or the hook seizes the en- 
tangled loop and breaks it. This cannot take place if 
the loop be stretched upon the hook, or checked by 
the brush until the chamfer shall release it. 
. Well-made hooks are so constructed that the friction 
upon the loop check (which was formerly of leather) 
is very small, owing to the hook only bearing upon it for 
one-half the revolution. Hooks made upon an inferior 
plan, which bear upon the brush during the complete 
revolution, therefore wear the brush out in half the 
time occupied by well-made ones. Some mechanics who 
thoroughly understand the hook, may with advantage 
file off the superfluous metal wearing the brush in the 
part of the revolution after the loop has left the hook. 
Jn most instances of machines in need of readjustment, 
ibe brush should be simply rene^ived. The brush holder 
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should be examined to find whether the set screw is in 
order. Particulars relating to the setting of brush 
segments and brushes are given farther on, under 
" AdjuBting and Timing." 

Spools. — Four disc- like thread spools are usually 
supplied with each machine. When the needle is bent 
to the right, the spools get cut and scratched. These 
scratches retard the motion of the thread over the 
spool, and sometimes cut the loops, while they further 
prevent the spool from revolving freely as the under 
thread is wound off. 

Each spool should be placed upon the spool spindle 
and quickly revolved by the machine, while some rough 
emery cloth is held tightly by the finger against its 
face to smooth down the scratches. The idea cherished 
by some mechanics that the marks and scratches must 
be obliterated is, however, erroneous. It is only 
necessary to remove the cuts so far as they affect the 
edges of the spool, and to smooth both faces. The 
inside edges of the spool may also be smoothed by 
inserting the edge of a chip of emery cloth. If the 
spool be deeply cut in the edges it is useless. The 
faces should be finally smoothed down. All spools 
should be of the same size, and when it becomes neces- 
sary, from the extent of damage sustained, to make the 
diameter less, the spool should be replaced. Spools 
should never be heated to remove old cotton. The 
thread picker will usually suffice, or a steel wire made 
sharp, thin, and pointed at the end may be used with 
advantage. 

The Spool Ring, — The revolutions of the spools 
between the hook and the spool ring wear away the 
face of the latter, which becomes at length so flat that 
the bearing surface of the spool is too greats ^i:eye\5LtvCi^ 
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the thread from passing over freely, and retarding the 
motions of the spools, which feil to revolve when 
required to pay out thread. 

In most cases the half-round file should be employed 
to deepen all parts of the spool ring not originally in- 
tended to bear upon the spool. When this is done, 
the projecting poiiiions must be carefully rounded over. 
If too great a bearing surface be left, the spool will 
fail to revolve freely. When the spool ring is pushed 
into position, an adjusting screw fastened below its 
face prevents it from approaching the hook too closely. 
By screwing or unscrewing this stop, the ring may be set 
at any required distance from the hook face. This set 
screw, as its position alone determines the play of the 
spools, should fit into its hole tightly, and must not be 
capable of being easily screwed back or forth. The face 
of the ring should incline inwards to answer to the curve 
of the spools, and should be made as smooth as possible. 
In order to test the spools in position, the machine 
should be put partly together, and the spool ring set 
so as to give one of the spools a slight and given amount 
of play ; if all the spools feel of the same size between 
the ring and the hook, they are right;, and should all 
work well. But if large and small spools be found, 
the large ones should be kept out and new ones substi- 
tuted, or vice versd, according to the number of spools 
that fail to fit. 

The Needle Plate. — The needle, or throat plate, as it 
is sometimes styled, is usually made to fit in grooves 
in the cloth plate, so as to be readily removable. Two 
needle plates are usually furnished with each machine, 
one with a small needle hole for fine work, and the 
ather with a larger hole for the heavier classes of work. 
"* » ^^nerally held in position in Wievt ^toovea in 
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the cloth plate by one of the four plate screws, and may 
be changed by removing the screw and drawing out 
usually with a pin provided in the needle wrench. 

Owing to carelessness on the part of the operator in 
setting the needles in the machine, they strike against 
the needle-hole edges and cut them up. Even although 
the needle be properly set and kept in correct position, 
the needle hole will in time get cut in the edges by the 
thread. All cuts and roughnesses must be removed 
from the hole edges. When the cuts are not deep a 
fine round file will serve the purpose, and the needle 
hole need not be made much larger. Much care must 
in all cases be taken to well bevel off the inside edges of 
the hole. This is of great importance. The loops in 
passing upwards into the cloth are pulled with much 
strain against these edges, and if the way be not clear 
the thread will choke up the aperture. The sides of 
the thread slot prolonged from the needle hole must 
also be bevelled off at the under side. The top edges 
should notf however, be so bevelled off. If the top 
edges be bevelled away, the needle will jam the fabric 
into the hole and slot in working ; they must be made 
free from all sharpness, however, and smoothed over. 

If it should appear from the condition of the needle 
hole that it will be too wide if filed clear of cuts and 
scratches, it will be advisable to fill it up and to make 
a new hole. To do this, file or drill out the hole as 
large as possible without breaking into the feed slots, 
and bevel each side slightly. Fit a piece of soft steel 
wire to the hole, cut it off to the thickness of the plate, 
and slightly rivet it in position to quite fill up the old 
hole. In some cases it may be advisable to afterwards 
run a little soft solder into the joint, but if the steel 
be made square to fit a hole of similar aha^e^ tk\& ^?dlL 
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be unnecessary. It is not advisable, except in the 
case of fitting larger pieces into plates, to bronze the 
joint, as the heat necessary for this operation usually 
destroys the steel. The plate should now be filed flat, 
and polished, and put aside until the machine is adjusted 
and timed. The reason for this is that it is impossible 
to strike the exact position for the new needle hole 
until the needle arm with needle be perfectly adjusted 
in position in the machine. 

Assuming, however, that the machine is adjusted, 
and the needle accurately in position according to the 
instructions given farther on, it will only be necessary 
to lower the needle arm gently upon the plate screwed 
into position, so that the needle point may accurately 
mark the point for the new hole. When the required 
indication is obtained, a centre mark is made at the 
point, and a fine drill is run through the plug in the 
old hole. The plate should again be tested in position, 
and note taken of the needle as it enters the new hole, 
which can be widened out to the side required to make 
the needle pass downwards accurately in the centre. 

Size of Needle Hole, — It is somewhat difficult to give 
the sizes of needle holes, so much depends upon the 
work to be done by the machine. The mechanic should 
always endeavour to ascertain the class of work to be 
done, and make the needle hole to answer to it. As a 
general rule for Wheeler and Wilson machines to 
produce ordinary " white work,'' the needle hole should 
be large enough to let a No. 4 needle pass easily, but not 
loosely, through it. For finer work the hole may be 
slightly less. In any case the needle hole should be large 
enough to allow sewing to be done with a No. 2^ needle. 

When coarse and heavy work is to be done, the hole 
may have a diameter of one-Bix.teeii\Xi oi ^.tl inch^ or 
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even more. The hole should thus be large enough to 
allow of free sewing with a No. 4 needle. When the 
needle hole has been widened out to the required size, 
a slitting file, or a fine saw, must be used to open up 
the thread channel to the hole as in the original con- 
dition of the plate. Much care must then be taken to 
chamfer off the under side of the slot, and to make it 
smooth and regular. For both of these purposes there 
is nothing better than a long narrow strip of FF 
oiled emery cloth. The plate should be gripped in 
the vice, and the cloth entered in the slot and worked 
back and forth until the desired result is attained. In 
doing this it is necessary to avoid chamfering off the 
upper edges of the slot and hole. These edges must, 
however, be slightly rounded and smoothed. 

The Under-Thread Check. — This is a metallic finger 
soldered to the under surface of the cloth plate, and 
extending across the needle plate a little to the right 
of the needle hole. Its function is to keep the under 
thread up to its work, and to prevent loops from getting 
twisted in the thread slot while being drawn up. 
Care should be taken that this finger is smooth on its 
edges. It seldom calls for repair. 

Testing th-e Needle Yoke, — This may be done while 
the machine is being put together. Through various 
causes the needle groove gets worn or put out of the 
vertical line, and the result is to render it impossible 
to use a straight needle. To test whether the groove 
holds the needle straight, place the needle arm between 
the pivot screws moderately tight, and fix a straight 
needle in the yoke firmly. Now slowly lower the 
needle while you hold some edge near to it on a level 
with the needle plate. If the needle deviates in the 
slightest degree from the correct liive, lo Yl^^iti o^ \&^^ 
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the defect will at once be noted. A slide tool should, 
properly speaking, be used with which to cut the 
needle groove straight, but with care it may be done 
with a small saw file. Only a little should, as a rule, 
be taken off. If the needle bend to the right, the 
groove must be deepened above the hole, and if to the 
left, the file should be used below the hole through the 
needle arm. Note should also be taken of the curvature 
of the needle, and how it lies in the groove. The 
curvature of needles should exactly correspond with 
the arc described by the point of the needle yoke, 
otherwise the needles will never play into the hole 
straight, and will, fiirther, tend to displace the fabric 
sewn. Even although the curve may be correct, the 
needle yoke may not so clamp the needle as to allow 
it to describe the required arc. In this case the groove 
must be looked to for the fault. Perhaps the most 
generally applicable way in which to give a curved 
form to the groove, should it be required, is to lay a 
metallic block, such as a surface plate, upon the cloth 
plate, and to clamp a diamond-pointed tool to this, to 
act upon the groove while the arm is moved up and 
down. 

Polishing the Parts. — The importance of finishing off 
all the parts of a machine by polishing cannot be too 
strongly insisted upon. It tends to make the mechanic 
more accurate in his work, and gives a workmanlike 
appearance to the whole machine when finished. For 
the cloth plate, which is the largest part to be polished, 
the revolving buff, with emery upon it, is usually best 
suited, but in some instances this is done by hand, which 
is a very laborious method. All the circular parts, such 
as screwB, should be polished in the lathe by pressing the 
emery cloth against them wT[iil© ieNoV.NYXi%. Electro- 
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plated parts, sucli as the arms, should be cleaned with 
rouge or a paste of chalk and water, and finished with 
a piece of soft leather. The smaller flat parts, which 
cannot be put upon the polishing bufi^, must be finished 
with a flat file haying emery cloth wrapped around it. 
All rough and broken edges of screws should be filed 
smooth, especially those for the cloth plate. 

Acifusting and ** Putting up'* the Machine. — Conmience 
''putting up" by screwing the eccentric into its ring 
by the end disc. Next screw on the brush segment or 
holder, fastening it about the middle of its slot for the 
present — ^keep the brush itself out. Put the leather- 
covered pulley in position, with the eccentric to the 
left hand, and push in the hook shaft right through 
both bearings and drum. Press the hook and drum 
together to prevent any end play, and fix with one of 
the set screws in any position for the present. Screw 
in the pivots in their holes in the back standards, and 
draw back their lock nuts for convenience of adjusting. 
Place the needle arm in position, with its rock bar 
between the screws. Select a straight and accurately 
curved No. 2J needle, and fix it in the needle yoke. 
Bring down the needle arm slowly, and turn the hook 
until its point is upright. Now note the position of 
the needle in relation to the hook point. Draw back, 
or put in, the pivot screws, keeping the rocker tight 
between them, until the needle shall descend so as just to 
clear the hook point to the right of it. Lockup the pivot 
nuts in this position with much care to secure the rocker 
between them moderately tight. This tightness will 
wear off after the points have been oiled. Bring down the 
needle again, and note whether the locking-up has dis- 
turbed the required adjustment. If not, lock the nuts 
still more firmly. 

G 
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It is nowy when a new needle hole has been arranged 
for, that the point for drilling must be marked by the 
needle. Take note of this, as referred to under ''Needle 
Plate/' p. 118. 

If the machine should be intended for heavy work 
with No. 3. needles as the smallest, then adjust as 
directed, using a No. 3| needle. It should be particularly 
noted that the needle arm is supposed to be quite free 
from connection with the hinge or eccentric rod during 
these adjustments. 

Now remove the needle to prevent possible damage 
to the hook. Take the hinge piece, as jointed to the 
end of the eccentric rod, and place it in position for 
screwing upon the rocking bar. Note particularly if 
it lies flat upon it. If not, the back of the hinge piece 
should be filed imtil it does lie flat. Place in position, 
and enter the set bolt upon it. Screw the set bolt 
down while the slot is in mid position, and carefully 
note that the eccentric revolves quite freely, and 
that the adjustment at the hinge does not ttoiat the 
eccentric ring. Screw the set bolt home firmly, and oil 
all the friction points in the machine. Put on the 
strap, and, irrespective of " timing *' for the present, run 
the machine to test whether the motion is smooth. 
This being satisfactory, before proceeding further the 
machine may be " timed.'* 

" Timing*^ the Machine. — ^This operation embraces the 
accurate adjusting of the hook and feed to the motions 
of the needle. In the Wheeler and Wilson machine 
the feed is timed by the cam, upon the end of which is 
cut the eccentric giving motion to the needle, so that 
the feed and needle always move together. Hence the 
feed moveB up and takes its stroke while the needle is 
above the fabric to be sewn. T\ie feed. \ft, therefore, in 
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position and time while the needle arm is correctly 
set. 

To time the hook, which is the only part requiring 
attention, place the No. 2^ needle in the needle yoke at 
the correct height, either by the mark upon the needle 
stem or by means of a needle setter. Throw off the 
strap, turn the pulley, and loosen the hook-set screw 
Bring round the hook point to the vertical line, holding 
the pulley from revolving meanwhile. Hold the hook, 
and with the pulley bring down the needle slowly until 
it dips and rises again about i^ths of an inch. In this 
position the eye of the needle should be on a level 
(horizontally) with the upper edge of the shield at the 
back of the hook, and the hook point should be even 
with the needle. Fix in this position while pressing hook 
and pulley lengthwise together to take up all end play. 

The machine is now, approximately ^ in " time " — it 
may be accurately, but this must be further tested. It 
will be necessary, however, to adjust the brush and 
spools, and to put the machine in working condition, 
before the accuracy of the timing can be proved. 

Adjusting the Brush, — At what spot on the hook, 
when the point of it is opposite to the needle, should 
the brush check the loops ? The question cannot be 
answered oflP-hand, nor can a rule be given as to any 
unvarying position. The " segment " to which the 
brush is attached allows of room for adjustment, and 
by slackening the set screw the brush may be set at 
any required point. Set the brush so that the com- 
mencing end of the hook chamfer shall be opposite to 
its central line when the hook point is opposite to the 
needle. The brush must not release the loop of thread 
until the hook point has fairly entered, and commences to 
draw the succeeding loop. If th\% Tw\ft \i^ isSW^'^^^sc^ 
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little difficulty should be experienced in adjusting the 
brush. 

In instruction books it is stated that "the brush 
should press snugly upon the hook." This word 
snugly is very indefinite, as it leads some operators 
to make the brush only graze the hook, while others 
push the brush so far that the chamfered portion is 
touched ; the first fault causing entanglement of the 
loops, and the second, breakages and general concision. 
In point of fact the brush should only touch the hook 
with sufficient pressure to stop the loops from passing, 
but it is customary, even by most experienced mechanics, 
to press the brush closer than is actually required, 
so that it may continue to act for some time without 
attention. 

Adjmtingihe Spool Ring. — ^The spool ring must be near 
enough to the face of the hook to prevent the spools 
from slipping out of their cavity, and also to prevent 
the loops of thread, as they are slipped off the hook, 
from passing into the spool. Moreover, the ring must 
be far enough from the hook face to allow the spool 
free play, with space upon either side to provide room 
for the fipee passing of the loops over the spool. There 
are two extremes, therefore, which must be carefully 
avoided. Set in a spool, and allow the thread to run 
off from the top, to turn the spool towards you from 
the top. Feel with the finger the play the spool has. 
It is easy to judge whether it is too loose or too tight. 
It is wise to err on the side of having the spool too 
loose rather than the reverse. Place a pin in the hole 
of the spool, and incline its far edge outwards — ^this will 
at once indicate whether it is too loose or not. If the 
edge of the spool can be made to project beyond the 
edge (chamfer) of the hook, it is too \oo^^, «iud would 
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BometimeB permit the loop to slip into it instead of 
over it. The adjustments of the ring are obtained 
by screwing and unscrewing the set stud in front. 

Testing the " Time.*' — Place the pressor arm in posi- 
tion, with the presser hole accurately over the needle 
hole, and screw firmly home with the largest screw- 
driver. Fix in also the feed and cloth plate. Thread 
up the machine with No. 50 or 60 cotton, and place a 
wound spool in position. Put the end of the under 
thread in the thread wire under the front of the plate, 
or take it up through the needle hole. Place under 
the presser three thicknesses of calico, drop the presser, 
and proceed to slowly turn the machine, holding the 
ends of the threads meantime. Look under the plate, 
and observe the hook taking the first loop ; notice 
how this loop is carried round behind the spool, and 
how, when the hook has performed half a revolution, the 
loop is made to slip off the chamfer and pass gently 
over the outside of the spool ; observe also, as the 
revolution is completed, how the loop is arrested by 
the brush and detained until the hook has well secured 
the succeeding loop, thrown out by the needle in its 
rise. Take, in this way, two or three more stitches, 
and then narrowly watch them to test the time 
as follows : — If the thread slip off the hook with a 
snap, or even with a little tension, the hook is 
too slow, and must be moved forward by again adjusting 
it with the set screws in the drum — for this purpose 
the plate must be taken off. If the loop should slip 
off the chamfer loosely, look at the position of the 
needle eye at that instant, and it will be seen that the 
loop slips while the eye is yet |th or so above the 
fabric. In this case the hook is too fast, and must 
be taken back a little. Finally, 'wIdl'^tl tiaa \s^^ ^Ks^ 



126 SEWING MACHINERY. 

just as the needle eye is about to enter the cloth, 
and without much tension, and noiselessly, the time is 
correct. All these directions are good provided that the 
needle be set accurately. 

If the needle be set too high, the time may be correct, 
but the loops may entangle by being thrown over the 
spool with too little tension. 

If the needle be set too low, the time may be correct, 
and still the thread will be broken by being thrown 
from the chamfer with too much tension. 

After the various adjustments noted above have 
been carefully attended to, and are deemed correct, 
the machine should be tested by running it at the 
highest speed attainable by foot, upon at least three 
layers of good sti£F calico. The thread should be 
rather fine, and there should be no necessity to use the 
thread oiler to prevent the upper thread fipom break- 
ing. The stitching should easily stand the full neces- 
sary tension upon the upper thread, and there should 
be no tendency to ravel with a tension too loose. 
With short and long stitches the machine should run 
equally well. When the goods being sewn are loaded 
with "dressing," which causes great friction and 
heat at high speeds, the thread oiler should be used. 

Breaking of Silk Thread. — It often occurs that a 
machine may be found to sew satisfactorily with cotton 
thread, and yet will break silk thread. Silk is much 
easier to chafe than cotton, and the defect usually lies 
in the roughness of some part over which the loop is 
drawn, or in the spool being too tightly confined. It 
is often necessary to examine the needle eye for 
sharpness, and to use a larger size. 

JPhuUa. — ^Missed stitches are caused by several faults. 
The needle may be too high ox too \o^. It may be 
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bent away from tlie hook. It may also fail to throw 
out a loop for the hook to seize. This latter fault may 
be caiused by several derangements. The needle may 
be too fine or too coarse for the thread, or the brush 
may stretch the preceding loop too tightly. The 
needle hole may be too small. The material may con- 
tain ** dressing." 

T%read breaking may be caused by several faults, as 
before noted under '* Hook.'* The tension may be too 
great, or even too loose. The brush may fail to check 
the loops by pressing too easily upon the hook. The 
spool ring and spools may be rough. The hook may 
be rough. The under side of the feed point may 
present sharp comers for the loops to catch hold of. 
The needle-plate hole or groove may be too small, or 
may be sharp or rough. The needle eye may be sharp. 
And finally, the thread may be chafed in passing over 
any of the guides, or in sewing stiff materials. 

Want of regularity in the stitching is usually caused by 
the feed being loose in its seat, by deficiency of oil about 
the feed bar and cams, or by a bent needle and loose 
pressor foot. 

Failure to feed is usually caused by blunt feed teeth 
and want of sufficient pressure upon the cloth, or by 
the feed teeth being too low. 

Noise. — ^Noises are due to several causes, but the 
most important has reference to the needle arm. This 
arm should be without play, apart from that given it 
by the eccentric. Grasp the needle arm at the end, and 
test the steadiness. If there should be an up-and-down 
motion of even ^nd of an inch, the machine will make 
much noise, and an increase of play will cause it to 
produce bad work. Take up all play with the hinge and 
eccentric-strap set screws. The next mo^t im.T^T:ta.xLi 
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cause of noise is the f eed, which may be badly fitted, or 
without a leather abutment at the end, or without oil. 

Oiling, — All friction points must, of course, be well 
oiled. The feed must be weU oiled at aU bearing and 
friction points. The bar type of feed must be oiled on 
its top side, where it rubs upon the cloth plate. The 
pressor bar should be oiled. Sperm oil only should be 
used, and it is often advantageous to thin it with 
petroleum or paraffin oil. Paraffin may also be used 
to make machines run freely when clogged up with old 
oil. Do not oil the check brush or the tension pulley. 
Some lubricants are too thick and strong for sewing 
machines, and should be thinned. For machines not 
in constant use, a mixture of almond and sperm oils, 
with a small percentage of paraffin added, will prevent 
them from getting gummed up. 

Every machine should be thoroughly tested by 
running upon several kinds of material at high speeds 
before it is handed over to the customer, who should 
receive with it a sample of its work in silk and cotton 
thread, with a special needle setter, should there be a 
necessity to set the needles higher or lower than 
formerly. 



CHAPTER VIII. 

THE ADJUSTING OF SINGER MACHINES. 

The form of Singer machine to which we now turn our 
attention is made in two sizes, styled the " Family *' 
and " Medium " respectively. They are in all essential 
particidars identical, and one set of instructions, having 
special reference to the smaller size, will suffice to show 
the mechanic how they should be dealt with in adjust- 
ing. The Singer machine is also made in large size, 
to suit tailors' work, under the style of the No. 2 
manufacturing machine, and as the construction of this 
type is diflferent from the foregoing, some special 
particulars for its management will be offered. 

" Taking doton " the Singer, — It is assumed that the 
machine has been much worn, and that a complete 
over haul is necessary to restore it to working condi- 
tion. Commence by removing the band cover and 
spool winder. Take oS the gear cover screwed to 
the back of the arm. Examine the gear wheels to 
find whether the teeth are broken. Since the intro- 
duction of malleable cast gear wheels the teeth seldom 
break, but all the older machines, which are most likely 
to fall into the mechanic's hands, have cast-iron gear 
wheels. Unscrew and take off the face plate, and 
remove the needle cam and bar, also th.e i^tq^%%^x. W& 
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and spring. Saturate all the parts about the " head '' 
with para£Sn oil to soften the old oil, which should 
now be cleaned off. Screw on the face plate and 
needle bar again tightly. Test the needle cam for 
vertical play ; this is done by moving the bar up and 
down. Take a note of the play, for future reference 
(see "Needle Cam," p. 135). Test the needle bar also 
for play by moving it in several directions under and 
above the face plate. Take a note of this also (see "Needle 
Bar," p. 136). A box should be at hand to contain 
small parts. Slide out the shuttle covers or slides, and test 
the shuttle and carrier for wear. To do this, insert a 
pointed wire in a thread hole of the shuttle, and move 
it from end to end of the carrier. Take a note of the 
amount of play, and cause the carrier and shuttle to 
move backwards until the point is opposite to the 
needle; mark now whether the shuttle point clears 
the needle in the back stroke. 

Unscrew the stitch-regulator stud and turn the 
machine over to render the under parts accessible. With 
a pair of flat-nosed pliers press out the pins holding the 
connecting rod in place, and remove pins and washers 
with the rod. Test the carrier and hanger for play 
upon the slide bars, and take a mental note of the 
amount of wear. With a screw-driver made from 
J -in. steel wire, remove the screws holding the carrier. 
Before removing the feed, take away the feed spring 
and needle plate. Unscrew and remove the plate 
holding the stitch-regulator bar in position, and pull 
out the bar. 

If it should appear necessary to put in a new friction 

roller to actuate the needle cam, or to insert a new 

^ear wheel, the shafts, horizontal and vertical, may 

liave to be removed. It will be neceasaTy to take away 
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the latter spindle if it should have much up-and-down 
play^ or if, which is very likely, the feed-cam lever 
has play upon the cam. Turn up the machine and 
proceed to drive out the pin to be found passed through 
the balance-wheel hub. For this purpose a very stifE 
and well-tempered steel punch, with a point small 
enough, must be used, and as the pins are always very 
tightly driven in, care must be taken to find the 
smaller end, and to drive the pins out with one or two 
good blows. Numerous weak blows will only serve to 
rivet up the pin point. If the pin be very hard to 
drive, it may be advisable to have the balance wheel 
upon the bench to prevent bending the shaft. When 
the pin has been driven out, a centring punch must be 
used to drive the shaft out of the balance wheel. The 
wheel should be taken away, and the needle disc upon 
the opposite extremity of the shaft may be removed by 
driving out its pin ; this must, however, be done by 
resting the disc upon some resisting substance to avoid 
bending the shaft. With a centring punch mark the 
gear wheel upon the shaft, and make a similar mark 
directly opposite upon the shaft itself. This precaution 
will indicate the correct position for the wheel in 
putting up the machine ; it is also wise to mark the 
vertical gear wheel in a similar manner. Drive out 
the wheel pin and remove the shaft by the balance- 
wheel end. Drive out the vertical gear pin, also the 
pin passing through the friction block at the lower end. 
The vertical spindle may now be pulled out from the 
under side of the machine. 

Saturate all the parts with paraffin oil, and after- 
wards wipe clean. 

The Oear Wheels. — Should it be necessary to put in 
a new tooth in a gear wheel, select a Bhac^ ^R^\d2>Sk%^Ji!^ 
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and make a deep slot in the place for the new tooth. 
Keep the upper end of this slot accurately to the width 
of the old tooth. Make the slot taper inwards, and 
dovetail it towards the bottom, to resist any tendency 
to slipping upwards. For the new tooth select a good 
piece of soft iron, and file it up to the taper required 
to fit closely the aperture made for it. Keep it full 
height and width for subsequent fittings. When 
well fitted, cut it off a little longer than requisite, 
and tap it gently into position. ~ Mark the bearing 
points, and fit still closer by filing them off. Slightly 
chamfer off the edges towards the taper end of the slot. 
Place the new tooth in position, file off all superfluous 
metal on the smaller end, rest the thick end on a block, 
and carefully rivet the small end over the chamfer 
spoken of. If this is carefully done, and the tooth 
well fitted, it will stand as well as a tooth cast in the 
wheel. Finally, file off the thick end, and finish up the 
tooth with a thin file to the exact size of the others, and 
note well that the pitch distance is equal upon both 
sides. It is seldom advantageous to put in more than 
one tooth. A new wheel should be fitted when two 
teeth are broken, if they are not at different parts of 
the wheel. Never attempt to solder teeth in position. 

To fit a new wheel procure the wheel of the new 
pattern in malleable iron, if the pitch should agree with 
that of the remaining old one. Gear wheels all are made 
to one uniform pattern, and are procurable for the hori- 
zontal and vertical spindles ; the wheels for the latter 
have smaller holes. The wheel should as nearly as 
possible fit the shaft. If it be too tight, a round 
file may be used to ease it, but no attempt should be 
made to fit the hole in this way if it be too small for 
the shaft, nor will it do to drill out a hole too small. 
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In either case the wheel cannot^ except by a rare chance, 
run true. File oS all rough places and burred hole 
edges from the shaft before fitting the wheel. Each 
gear wheel is fitted with two screw holes ; these are 
convenient in setting, as set screws may be inserted in 
them to hold the wheel until the point for the pin hole 
has been found. 

Put in the wheel, with the set screws at right 
angles to the pin hole in the shaft, and test by running 
with the other wheel whether the pitch of teeth will 
agree. Take off* the wheel. Fix the shaft in the vice 
with the large end of its pin hole up. Scratch a straight 
line along the shaft, passing it through the pin hole. 
Make a centre mark with the punch upon this line two 
inches from the hole. Gauge a pair of compasses with 
one point in this mark, and the other accurately oppo- 
site to the centre of the pin hole. This is a gauge to 
be used hereafter, and in case the compasses should be 
altered, reverse the point over the hole and make 
another mark upon the line, which will indicate the 
required spot. Fix the wheel now in position with the 
set screws, and run the wheels together rapidly. Tap 
the new wheel towards the fixed one until the " back 
lash'* is insignificant; allow only slight freedom 
between the teeth, consistent with as little noise as 
possible. When finally satisfactorily fixed, take the 
compasses, set to the gauge as before, and mark the 
wheel with a line. This mark must necessarily be 
opposite to the pin hole in the spindle. Make a centre 
mark here, and with a drill answering to the size of 
the hole in the old wheel small end, drill the new 
wheel in a straight line through to the central hole. 
Place the wheel now upon the shaft, and run the drill 
right through both of them, using the aha& V^sAs^ ^» -^ 
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guide. Finish the hole by inserting a rimer or broach 
to fit the old hole. 

By this method^ which is certainly the quickest and 
most accurate^ the gear wheels may be fitted in a few 
minutes^ with no trouble or risk of injuring the parts. 
Should the wheels make a noise when set together and 
run, a little emery and oil may be put upon the teeth to 
grind off projecting portions. This emery must be care- 
fiilly cleaned off afterwards. The wide end of the hole 
in each wheel should in every instance be indicated by 
a centre mark near to it. 

The Feed Cam and Lever, — The cam which actuates 
the feed is cut upon the hub of the crank web fixed to 
the vertical spindle. Upon this cam is fitted a square 
collar, made upon the end of the feed lever. With 
wear this collar becomes loose, and reduces the available 
length of stitch to be obtained in the machine. To 
reduce the play heat the collar to redness, tap the two 
sides together a little, and afterwards tap in the end to 
accomplish this object in both directions. It is better to 
make the collar a little smaller than is actually required 
to take up the play, so that its sides may be filed flat 
.nd properly finished up to fit the cam. Draw-file and 
finish the sides smooth. Examine also the feed-liffcing 
cam at the opposite end of the feed lever. In putting 
up the machine keep the latter cam to the lower side. 

The Friction Roller. — Before fixing in the horizontal 
shaft the friction roller upon the disc must be examined. 
It is frequently found bound fast to its stud, which 
causes it to wear unequally and renders a new one 
necessary. If, however, the roller be as yet a good fit 
in the cam, it should be loosened from the pin with a 
pair of red-hot pliers, and made to run freely with 
para£Sn oil. If the needle cam eliavxld have a vertical 
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play upon the roller of i^th of an inch, a new roller 
may be necessary. It is in most cases best to put in a 
new stud also. Friction studs and rollers should be 
made from the best steel only. The stud is turned up in 
the usual way to the pattern of the old one. To remove 
the old stud from the disc much care is necessary, to 
avoid breaking the edge of the latter. Cut away 
the riveted edges with a large drill, and drive out 
slowly. In turning up the new roller, drill a hole 
through the steel, and taper it out slightly to fit the 
new stud tightly ; drive it on, and turn it up on the 
stud as a mandrel. It must be finished to fit the 
widest part of the needle cam, and slightly roimded 
in the direction of its length. When finished up it 
must be hardened by heating red hot and throwing into 
oil. The stud must now be reduced a little to fit the 
roller easily, but without play. A very little riveting 
of the edge will suffice to keep it upon the stud. In 
riveting the stud into the disc, care must be taken to 
do it well, and not to crack the latter. 

The Needle Cam. — In the preceding section it is 
stated that the friction roller is made to fit the largest 
part of this cam only. From this it will be judged 
that the cam must now be fitted to the roller. All the 
tight places must be foundand filed ofi*, finishing 
with a scraper and smoothing up. Humps of the 
smallest size must be carefully scraped ofi*, more espe- 
cially at the portion of the cam pressed upon in the 
rise. When the cam is free from protuberances and is 
smooth, it will work upon the roller quite easily, and 
yet exhibit no play. 

A broken cam is replaced by driving out its pins, 
having carefully marked the height of the cam upon the 
bar. The new cam has a web, which mu&t b^ filj^^i^ 
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fit the needle-bar slot. Before drilling the holes place 
the cam at the correct height, and mark one of the 
holes only with a pointed wire through the bar. Drill 
this hole, and rivet the cam in position with a steel 
rivet. Finally, drill the remaining hole and rivet up. 
Observe that the cam must lie parallel to the face of the 
bar. 

The Needle Bar. — ^When a machine has been very 
much worn, the needle bar will be rounded upon all 
sides instead of flat, and will be out of the straight. In 
such a case the cam must be removed, with the needle 
clamp, and the bar made parallel with the flat file and 
straight-edge. The original shape must be carefully 
preserved. 

When, however, the machine has only been slightly 
worn, the bar need not be touched with the file. In 
this case the refitting can be done by filing the feu^e 
plate. 

In the style of machine we now speak of the needle 
bar tapers from front to back, so that its front surface is 
about one-fourth wider than its back. This design for 
a needle bar is very good, and, as will be readily under- 
stood, renders the work of refitting comparatively easy. 
If the bar is made to lie in its seat in the face plate 
it will be noted, if it be worn, that the seat is too deep 
for it, and that a space is observable below any straight- 
edge placed across the face. This indicates the necessity 
to file off the face plate until the bar becomes of the 
same level. In filing the face plate remove the needle 
bar and hold the plate in the left hand. Use a broad 
smooth file, and work evenly all over the surface. Only 
remove a little at first. Test the fit by screwing up 
tight, and running the needle bar by the hand wheeL 
If there should be more play at t\i& lower side than at 
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the upper> remove and graduate the filing off from the 
top^ taking most off the lower side of the face, or vice 
versd, as may be required. The final result shoiild 
be a perfect fit, with no play, and complete freedom 
of motion vertically. The needle bar itself should on 
no account be filed unless the cam be removed first. 
This portion of the machine should be kept well oiled. 
An oil tube is provided through the head, which often 
gets choked up and useless. 

The Needle Clamp. — Examine whether the needle 
clamp fits closely into its seat so as to catch the finer 
sizes of needles. Clamp a perfectly straight needle 
and screw the bar in position. Place the edge of the 
needle plate near to the descending needle, and 
note whether the latter descends straight. This 
must be done on two sides of the needle, any de- 
flection of which will be due to the needle clamp, 
the groove in which is not straight. To recut these 
grooves some mechanics make a small cutting tool to 
screw to the face plate. In the absence of this it may 
be done with a turning graver supported upon an iron 
block of sufficient height placed upon the bed of the 
machine. The needle bar is made to move up and 
down slowly by turning the hand wheel by hand, and 
the pointed tool is held against it, in the clamp groove, 
while it descends : by these means, with a steady hand, 
the groove may be made absolutely straight. A file 
should rarely be used upon such work. 

The needle clamp must be further examined at the 
eyelet through which the thread finally passes. Any 
grooves worn here must be obliterated with a fine 
file or a drill. The hole must finally be carefully 
chamfered off at both ends and smoothed. 

The Take-up. — The thread take-u^ is fi^iL^i va^^a^^^s^i^ 
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cut in the head, and is pulled upwards by a spiral 
spring, acting by its twist, in a hole at right angles to 
the take-up lever itself. The spring may be applied 
with more or less force upon the lever as required. 
The eyelet at the extremity of the take-up is generally 
grooved by the thread, and must be opened up and 
smoothed to prevent chafing of the thread (see ** Take- 
up pin *' page 145). 

The Upper Tension. — ^The thread passes from the side 
eyelet under and between a pair of steel discs, pressed 
together by a long spring within the face plate, which 
arrangement puts the requisite tension upon the thread. 
This part seldom calls for attention, except to free it 
from gummy oil which interferes with its free action. 

The Presser Bar. — Upon refitting a needle bar, it 
often happens that, as the pressor bar has not been 
worn to the same extent, it will be jammed up by 
screwing home the face plate. The pressor bar must 
first be free from its foot and screw, and then filed 
upon its wide face to make it fit easily, but without 
shake. 

The Presser Foot. — It is usually better to leave over 
the foot until the needle plate has been refitted than to 
do it at this stage. All the cuts and scratches must 
be filed out, and care taken to chamfer off the under 
side of the needle slot at its neck. The lower side of 
the foot, which often exhibits two grooves cut by the 
feed, must be rounded in the direction of its length 
and filed smooth. If the foot slot should not agree 
accurately with the needle hole, it must be refitted 
upon the bar until it comes directly over the 
hole. 

T/^e Needle Plate. — Needle plates are subject to 
"' uch cutting and scratchmg b^ th^ needle point. 
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When the hole is only damaged to a slight extent, a 
round file may remove all the marks and roughnesses 
without making the hole much larger. But when the 
hole is much cut about the edges, it should be drilled 
out as large as possible, and a steel plug fitted to it. 
Slightly chamfer the edges of the hole, and rivet the 
plug in its place. Another plan is to cut away the 
comer of the plate containing the hole, and to braze in 
a new comer. This is somewhat difficult to do. To 
find the point through which to run the new hole, 
screw the plate in its place so that the feed may move 
easily through it, and bring down the needle point, 
which will now accurately indicate the place for the 
hole. Make a centre mark at the point, and run a 
small drill through at first. Open up the hole to the 
size required after again testing the position. Finish 
the hole by countersinking the under side, and smooth 
off all parts of the plate near to the hole. 

Shuttle Side Springs. — A great deal of trouble is fre- 
quently caused by the side spring of a shuttle. In 
many cases Singer and other machines work entirely 
without these springs, but there is a constant tendency to 
miss loops or to produce bad work through the shuttle 
'thread not being kept clear of the needle thread. 

A side spring should be both riveted and soldered to 
the shuttle. It should be capable of slightly clamping 
the thread at its free end, but at the shoulder, near the 
rivet, there must be no such tendency, and the thread 
must have room enough imder the spring to move 
quite freely, and also to strike the shoulder without 
any chance of jamming under it. 

To put on a new spring, select one of the required 
length to suit the old holes. Fit it so that it may, when 
riveted down, fulfil the above coiiditvoTL^) «cA. ^^s^Jc^ 
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countersink the outer side of its hole. To rivet it, 
perhaps one of the most useful ready-made rivets is a 
soft-iron common pin, or a brass pin will answer. 
Put this through, cut to length, and rivet neatly on the 
outside. Wet with soldering fluid, run solder in, and 
finish with file and emery cloth. 

The Shuttle, — This part of the machine generally 
receives very bad usage, and it fails to act efficiently 
as soon as its point gets blunted or its face rounded. 
The old make of the shuttle had the point block soldered 
in position, but recent improvements show the shuttle 
with a solid steel point, which is a decided advantage, 
as the point may now be sharpened again and again 
until the shuttle is even too short for use. The point 
of a sewing-machine shuttle, which is rapidly forced 
into and expands every loop of thread with lightning 
rapidity, cannot be too sharp and smooth. It will be 
judged from this that the shuttle point, although sharp 
at first, should not be too short ; it should graduate 
slowly and smoothly to the body of the shuttle. The 
shuttle must also be very smooth all over its body. 
Any roughness at once chafes or cuts the thread, which 
always ofiers considerable resistance to sudden strains. 
If a thread loop is only slightly chafed in passing 
over the shuttle, it mil break in returning aver the 
needle eye, so that the fault of thread breaking is often 
assumed to be due to the needle when it is really 
caused by the roughness of the shuttle. 

The face of the shuttle must be perfectly flat, as if 
only slightly rounded lengthwise, the shallower loops 
thrown out by the needle will bemissed. It must 
lie flat upon, and correspond with, the race. The 
shuttle face is very apt to become rounded, and to 
keep its point away from t^i^ \ocs^%. To flatten 
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the face use a smootli flat file ; hold the shuttle 
in the left hand, and file until the face includes 
the heel and point, and stands the test of a straight- 
edge. This should be done before sharpening up the 
point or smoothing. In filing up the point care 
must be taken to commence graduating it from the 
shoulder, and to work towards the point, which should 
be finished last. Give as nearly as possible the 
original shape to the point, and finish with FF 
emery cloth wrapped around the file. Afterwards 
polish the point upon a buff, or burnish it with a 
rounded piece of polished steel. All the edges must be 
chamfered off with the file, to prevent possible chafing 
of the thread. 

The inside arrangements are now variously designed, 
but the most common consist of a spring and a fixed 
centre, between which the thread bobbin is held while 
it revolves. The chief fault is a spring too weak, so 
that the bobbin slips out, or the fixed centre may be 
worn out of all shape. If the spring is not broken, 
it may be strengthened by softening in the gas flame, 
pulling out a little and plunging into oil to harden it. 
To temper the spring, blaze off the oil and cool out. 
The fixed centre should, when much worn, be renewed. 
Usually the old centre must be softened by heating to 
redness the heel of the shuttle. It may then be 
drilled through from the outside, when a file tang 
inserted in the hole will serve to screw it out. The 
new centre should be screwed or riveted into posi- 
tion, and the heel smoothly finished off. A very good 
form of spring centre for shuttles is fixed in position 
by screwing, so that the pressure may be increased or 
dimiaished at pleasure. 

Shuttle Reels, — The ends of sKutUaT^^\^%<5i^.\^sss>iM^ 
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by want of oil. When the reel is long enough, it 
may be repointed, but the short ones should be re- 
placed. 

The Shuttle Carrier. — The hanger and carrier should 
be temporarily screwed together in position to correct 
the latter for wear. Place in the finished shuttle, and 
test the play from end to end. The correct play 
is -^ of an inch for ordinary working. Remove the 
carrier and place the shuttle in it; now push the 
point of the shuttle as far forward as the carrier horns 
will allow, but do not push it out of position. Look 
between the top horn and the point, and mark if they 
touch each other — they should touch. Now look between 
the bottom horn and the shuttle — ^they should not 
touch. To reduce the play, heat the horns nearly red 
hot, hold in the vice, and strike them to shorten 
the movements of the shuttle to the required extent. 
See that the horns in doing this are in correct position 
with regard to the shuttle point as noted above. 

The carrier must be very carefully finished up. The 
horns must be rounded off with a smooth half-round 
file, and finished up by fixing the carrier in the vice 
and smoothing off with strips of emery cloth ; two num- 
bers of this should be used, FF and 0. The edges of 
the seat along the inside of the carrier must be filed 
round, more particularly the front comer. The loops 
have a tendency to catch here, and to chafe or to cut 
away, if the upper tension should be slack. The heel 
of the carrier must be carefully filed round and 
smoothed. To level the rounded bearing face of the 
carrier, hold it in the left hand, and use a flat file as in 
facing up shuttles. Afterwards screw the carrier on 
the hanger tightly in position in the machine, and 
note the play upon tlie guide \)aT». Tike off and file 
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up the face of the hanger careAiUy until the parts fit 
without play. If the hanger should prove to be much 
worn, a soft-iron plate may be riveted upon one 
side of its guide, and afterwards fitted to the bars. 

The Chide Bars. — ^Examine the surfaces and remove 
any humps ; also smooth off any roughnesses. Of late 
the lower bar has been arranged so as to screw off 
when required, which is a great improvement, as these 
bars, when of cast iron, are subject to breakage. 

Tt^ Shuttle Race. — The &ce of the race is usually 
concave by wear. A strip of steel made straight upon 
one edge should be used to test it. With a smooth 
file reduce the high portions by draw-filing, or a 
scraper may be used instead with advantage. When 
the race is concave, the shuttle will soon be made 
convex. Smooth off the edges of the needle groove, 
and file away any sharp comers, top or bottom. 

Shuttle Point not clearing Needle Groove. — ^This is to 
be examined for by putting the connecting rod in 
position and making the shuttle pass backwards to the 
full extent. If the point shoiild not clear the groove 
by at least |th of an inch, the machine will miss 
stitches. This fault should not be looked for until 
the shuttle carrier has been corrected for wear. It is 
usually best to lengthen the connecting rod as follows : — 
Heat the rod along the middle portion, lay upon an 
iron block or anvil, and strike crosswise with the 
hammer to lengthen the bar. When of the requisite 
length, straighten and finish up. 

The Feed. — ^Aflter much use the feed teeth become 
so worn that thin fabrics are not seized except 
with great pressure from above. The teeth should be 
recut, but before this can be done the end must be 
softened by heating and allowing to cool slowly. U' 



144 SEWING MACHINERY. 

a saw file of small size, or, which is better for the 
long grooves between the sets of teeth, a stout screw- 
slitting file. The teeth must, of course, be filed to 
have a forward throw, and be equally high all 
over the point. Harden again when done by heating 
to redness and plunging in oil. Temper by brighten- 
ing the back of the point and reheating until a deep 
straw colour is attained. The feed hinges upon a pin 
set through the end of the bearing block ; the slot 
through which this pin passes is often worn, and should 
be filed up to shape. It is usually necessary to re- 
place the pin itself by a new and stouter one. See, 
before leaving the feed, that its point underneath is 
well rounded off* and made smooth. This part is very 
apt to chafe the loops passing over the shuttle. 

The Stitch Bar. — This part carries upon its end a 
swivel block, which fits over the feed lever. This 
block forms the fulcrum upon which the feed lever 
moves, and the length of stitch of course depends on 
its situation upon the lever. When the stud of the 
swivel gets worn, it may be refitted by rebushing the 
hole, or by heating and beating in to partly close it, 
when a rimer may be used to open the hole to the 
required extent. The swivel should have no play up 
and down. This must be adjusted by the nut and 
washer provided. When the grip of the block 
becomes loose its sides should be beaten in and re- 
fitted. 

Connecting -Rod Pins. — These should be renewed 
when worn, but the rod should not be bound upon its 
studs. 

To redtice Shaft Play. — Remove the pins controlling 
the length, of the play, and bend them. Drive in the 
boles with the concave side to^aiA^ \J[i^ wbor. 
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The Take-up Pin. — To adjust the take-up pin, which 
is fastened in the top of the needle bar, lower the 
needle until its eye is entering the cloth ; then lower 
the pin till its end commences to press down the take- 
up, and fix with the screw. 

Adjusting the Machine. — Put in the shuttle carrier 
and shuttle, also the; needle bar, and revolve the hand 
wheel slowly to bring the straight needle down to the 
lowest position. Now bring forward the shuttle point, 
and find whether the needle and shuttle interfere with 
each other. If they touch in the least degree, place 
a stiff steel punch upon the base of the arm, and 
drive a blow or two with a heavy hammer. This 
should set the arm over and put the needle further 
into the slot. If the needle and shuttle point are too 
far apart, apply the punch to the arm just above the 
stitch screw slot, and set it out. The shuttle should 
pass as closely as possible to the needle without actually 
touching it. 

Place on the feed and its holder, and, while the 
needle plate is screwed temporarily in position as a 
guide, fix it to rise and fall free of the plate. Screw 
on its raising cam, and, by pushing the cam in the 
required direction, adjust the height of the feed teeth 
above the needle plate. The rise above the plate should 
never be less than iV^^ of ^J^ inch. Place in the stitch 
bar and remove the needle plate. 

Fit on the connecting rod, and pin it in position 
securely. 

Timing. — ^The feed is timed by its cam, which is cut 
upon the shuttle-crank hub, so that they always move 
together; therefore, when the shuttle is in time, the 
feed is also correct in its movements. Hence, there 
remains only the timing of the ne^dla tci ^iiia ^tt»^^^*vKk 

H 
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be accomplished. Place all the parts of the machine 
together, but keep the horizontal shaft gear wheel loose, 
with its pin out. Bring the shuttle to approach its point 
to the needle groove by moving the vertical gear wheel 
round. Now lower the needle slowly, by turning the 
hand wheel towards you, until it dips and rises again 
about T^ths of an inch. Lock the wheels together 
while you hold the two movable parts firmly in this 
position, and pin up the loose wheel. Now turn the 
machine again to find whether the locking has inter- 
fered with your timing. The shuttle should approach 
its point close to the needle just when the latter has 
risen sufficiently to throw out a loop for the point to 
enter. 

Fix on the needle plate so that the needle may 
descend in the centre of its hole ; but adjust this part 
still more accurately. Press the needle outwards with the 
screw-driver against the plate, and find whether the 
shuttle point is likely to become blunted in passing, or 
gets behind it. If there be any tendency to catch the 
needle, tap the plate so as to prevent the needle from 
springing into the race, and yet leave sufficient space 
for the thread to pass without chafing. 

Thread up the machine with about No. 50 cotton, 
and find, with cloth under the pressor, whether the 
needle throws out a loop of sufficient size for the shuttle 
to pass into. The needle should " dip," and then be 
on the point of " easing " downwards when the shuttle 
catches the loop. This adjustment must be made very 
accurately, as everything depends upon it. Shift the 
timing wheel back or forth one tooth if the timing 
should turn out to be incorrect. There must be no 
tendency to dropping stitches. 

Faults. — Missing Stitcher, — If the needle should be 
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set too liigh or too low the machine will miss stitches. 
The correct height is about i^ths of an inch below the 
shuttle point when it comes forward to enter the loop. 
Stitches are also missed by the loops thrown out being 
twisted. This is usually due to the needle being 
twisted from the cross line ; but it may also be caused 
by other faults^ such as a needle hole out of round ; the 
needle eye being too large for the thread, or even too 
small ; or by the needle cam and bar being worn, and 
allowing the latter to twist in its motions. The fault 
may, of course, be due to a blimt shuttle point, but it 
may frequently be noticed even when the shuttle point 
is sharp and the face quite flat. In a case of this kind 
the fault usually lies in the carrier, which allows 
the shuttle face to fall away from the race surface, and 
to roll back when approaching a loop. To prevent this 
troublesome fault, which is due to the carrier being 
worn and allowing the shuttle to fall upon the for- 
ward lower horn, the latter should be bent or filed 
clear. 

Breaking Threads, — Assuming the tensions to be 
correct, the most usual cause for breaking lies in some 
sharpness about the carrier, shuttle, needle eye, needle 
groove, plate, or pressor foot. All these points should 
be examined. Something may be learned by looking 
at the broken end, and its length from the needle eye. 
Breaking may also be caused by the take-up being 
improperly set, and not relieving the thread from up 
strain while being drawn through the cloth. The 
under thread may be broken by too tight a tension, 
but more frequently by the sharp comer at the upper 
end of the needle groove. It may also break by its 
tension holes through the shuttle being sharp, and 
sometimes by sharpness upon the end edges of the 

H 2 
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shuttle covers on the side of the needle plate. The 
feed being square (which it should never be) under- 
neath, it often tihafes the upper loops. If the take-up 
should be so set as to slacken too soon, the loop passing 
over the shuttle will be very loose, and may be caught 
in passing upon one of the carrier horns. The same 
may, however, be caused by a slack tension, or the 
horns being imperfectly finished and rounded. A break 
may also be caused by the needle throwing out two 
loops at once, back and front, or only from the back. 
In this case the needle is usually out of line, or the bar 
twists. In every instance of breaking stitches, an 
examination should be made to ascertain whether the 
loop is absolutely free to expand when struck by the 
shuttle point. 

Bad Tension, — It sometimes occurs that the tension 
under the fabric is bad, chiefly irregularly, and that 
there is at the same time sufficient strain upon the 
upper thread. The fault usually lies in some impedi- 
ment to the rapid drawing up of the loops. Perhaps 
the most marked cause is too small a needle hole, which 
serves to jam up such loops as chance to get twisted. 
It may also be caused by the " time " being too fast, 
for the shuttle may in this case be pulled back and 
held against the carrier heel, detaining the loops from 
passing quickly up in obedience to the take-up. 
This latter fault is an important one, for it indicates 
bad timing, and may also be due to the shuttle not 
going forward far enough at each stroke to give out 
sufficient thread. 

Testing, — ^When repaired, the machine should be 

thoroughly tested upon various materials. Test first 

with muslin and a fine needle and cotton. Use also 

three thicknesses of calico with a «.to\Lter needle, and 
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dress stuffs with silk thread. Test upon cloth of three 
and four thicknesses with a stout needle and linen 
thread. 

See that the feed tends to produce an accurately 
straight line of stitching. If it does not, it may be 
assumed that its motion is not straight, or that its teeth 
are cut at an oblique angle instead of at right angles to 
its stroke. 

Make a note that the tensions upon all materials 
tried are easily controlled by the upper tension alone 
— assuming a moderate tension applied at the shuttle. 

If there be any tendency to breaking needles, observe 
that there is no strain by the thread upon the needle 
to pull it to the side of the hole when at work. It 
must also, of course, be noted whether the feed is clear 
of the fabric before the needle point enters it. Note 
likewise that the pressor should have no swerving 
movements to throw the needle out. 

The No. 2 Machine. — This large manufacturing 
machine possesses certain peculiarities which call for 
special mention here, as they often confuse an other- 
wise good mechanic. The remarks already made with 
regard to the smaUer sizes of machines apply in most 
particulars to this type also, and no di£Sculty should be 
experienced in treating such portions as bear a resem- 
blance to the smaller sizes, and parts that are in con- 
struction and action essentially different will be noticed 
here. 

The Wheel Feed. — ^The wheel feed, which is exten- 
sively used in the No. 2 size, is provided with fine 
teeth around its circumference, seizes the cloth pressed 
upon it as usual from above, and carries it forward at 
each stitch the length required. This motion at every 
stitch is given to the wheel by Tatl;iet ^^b^AiJ^^six^ TfikS^j^Mta- 
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nism. A kind of iron attachment, similar to a railway 
brake block, and called a " shoe," or clutch, is moved by a 
frame termed the " dog," and this frame receives its 
motion from a lever actuated by a cam upon the under 
shaft of the machine. The shoe mentioned, to grip the 
smooth face of a flange cast upon the wheel, must be a very 
close fit to the latter, and no oil or fluff should be allowed 
to get upon the smooth rim, otherwise the shoe will 
slip. If oil should giet upon the shoe where it grips 
the wheel, the result would be a stoppage of feeding, 
imless, indeed, the shoe should fit exceedingly well. 
This is frequently a cause of great annoyance to in- 
experienced operators. Some, being cautioned against 
over-oiling the feed wheel, gather from it that the 
wheel is better not oiled at all, and allow it to cut its 
stud nearly through before attending to it. These 
wheels should in every instance be well oiled where 
there is real friction. The first and most impor- 
tant oil way is a hole leading through the hub of the 
wheel, where it runs upon its stud. The next point 
is the bearing of the lever pressing the shoe to the 
wheel. In setting a wheel of this kind, the wooden 
check bar must be pressed against the edge of it with 
suflScient force to prevent the clutch from dragging 
the wheel backwards when it recedes for a fresh stroke. 
A set screw is provided for this purpose, and it is 
further of much importance to set the check bar hard 
up against the bed of the machine. If this is not care- 
fully seen to, the bar will vibrate with the wheel back- 
wards, and no stitch will be taken, or the wheel will 
drag the cloth back and break the needles. 

The No, 2 Take-up, — Upon the upper end of the face 
plate in this machine we find a number of wire loops 
md other arrangements, iormmg t\ie Xaka-w^^ ot for 
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checking the motions of the take-up. These loops 
sometimes get out of gear, and it may prove useful to 
give information concerning their correct positions. 
The loop screwed to the back of the needle bar presses 
down the take-up to relieve the thread, and must be 
set to ease down the lever just when the needle eye is 
about to enter the cloth. The loop screwed to the front 
of the face plate is for the purpose of checking the up- 
ward movements of the take-up lever. It should be 
set to prevent the lever from springing farther up than 
the upward movement of the needle bar forces it to. 
It is usual, to reduce noise, to pad these loops with 
leather. The needle bars are generally adjustable for 
wear. 



CHAPTER IX. 

, THE ADJUSTING OF aROVER AND BAKER MACHINES. 

The old Grover and Baker machine makes what is 
known as the double-chain stitch. The same stitch is 
made by an English machine called the Lancashire, 
used in corset making. The stitch is bad, clumsy, 
and wasteful of thread, and does not even possess the 
advantage of being easily pulled out when required. 
The Grover and Baker machine of this type gives the 
mechanic a great deal of trouble. As this machine 
is in extensive use, it will be unnecessary to go into 
details of its construction. All mechanics know it, 
and will readily understand the references to parts 
used here. 

In the Grover and Baker there is a second "needle*' 
working the under thread into the loops of the upper. 
This needle is only a circular grooved hook, having 
near to its point an eye, through which the under 

' thread passes, lying in the groove of the hook imtil it 
is led off from a bridge crossing the groove at the 
stem end. The under thread is thus taken continu- 
ously direct from the reel. 

The chief parts calling for attention when the 
machine is worn and refuses to work are the auto- 

matic thread detent, the needle plate, the circular 
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needle^ the twist stem which gives it motion, and the 
driver of the same part. 

Very little wear causes this machine to miss stitches. 
The defect generally originates at the driver of the 
twist spindle, and at the vertical bearings of the spindle 
itself. 

^^ Taking dotm'' the Machine, — Remove the needle 
and needle plate, and unscrew the pressor arm jfrom 
underneath. • With a long thin screw-driver remove 
the circular needle. Cause the needle arm to descend, 
and make a mark on the flat side of the twist spindle 
towards the right ; this will obviate any confusion in 
putting the machine together again. Mark also the 
driver of this spindle. Ease the lock nut at the lower 
bearing of the spindle, and draw the screw. The 
spindle and its driver may now be pulled out to the 
right (assuming the machine in the usual position), and 
separated. 

The Driver: Refitting, — ^Affcer cleaning off all 
gummed oil with paraffin and a cloth, test the driver 
on its spindle for end play. Hold the spindle verti- 
cally, and move the driver without twisting up and 
down about the middle of the twist. A little observa- 
tion will serve to obtain an indication of the amoimt of 
wear. The driver must be refitted by heating to red- 
ness and quickly gripping one side in the vice, giving 
a blow or two upon the free side downwards, to reduce 
the width of the driving slot. After this treatment 
the driver should be too narrow to allow the spindle to 
enter. The surplus metal should be carefully filed off 
equally from both sides, and a curved form must, of 
course, be given to the sides, which must finally be 
smoothed. To insure the requisite tightness upon the 
twist, the driver should be too naTTo^ \,ci ^^^ssi^ ^^as^ 
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over the flat portion of the spindle. It is wise to make 
the fit tighter at first than is absolutely required. 

These drivers are usuaUy made up from four or five 
steel plates riveted together^ and may be spread out 
at the ends to slip with spring pressure in their grooves 
in the lower arm. These plates should, therefore, be 
separated slightly with the screw-driver edge if the 
driver should be found to slip too easily into its place, 
or if it have any play. 

This part being corrected for wear, attention should 
be turned to the lower end of the spindle. If it be 
found cut up into grooves and ridges the end should 
be made red hot to soften it, and subsequently 
tapered ofE on the lathe or at the grindstone. The 
point should afterwards be hardened by heating red 
hot and plunging in water. Attention should also be 
directed to the seat of the spindle in the lower adjusting 
screw. This screw should be softened if necessary, 
and a taper countersink, corresponding to the spindle 
end, run into it to cut off the ridges. The screw must 
afterwards be hardened. 

The Circular Needle. — All roughnesses must be filed 
out, and then smoothed over and burnished. If 
the point should appear blunt, a smooth file may be 
used to bring it to its original shape, but care must be 
taken that no metal be removed from the iriside of the 
point. If the point be worn so as to be very short, a 
new needle should be fitted to the machine. 

Timing. — The circular needles for Grover and Baker 
machines usually have thin stems filed flat opposite 
to the set screw, through the twist spindle. As a rule, 
this plan is very troublesome, as it is seldom that the 
circular needle can be timed to answer the motions of 
the needle proper at this one Tpom\,. ^Mt t^ time the 
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macliine^ whicli may render necessary the filling up of 
the filed facet, set the twist spindle and its driver in 
their respective places in the machine. Be particularly 
careM to take up all end play of the spindle by means 
of the lower adjusting screw and its lock nut. Put in 
the circular needle loosely for the present. Fix in the 
needle clamp a medium-sized Grover and Baker needle, 
correctly curved ; be careful to make the height correct. 
Bring down the upper needle arm slowly, and then 
cause it to rise again about one-eighth of an inch. 
Take now the circular needle, and bring its point round 
to the upper needle, raise it as high as it can be worked 
in position, and make fast with the set screw. If this 
has been done correctly, the two eyes will come op- 
posite to each other upon continuing the revolution, 
and the timing should be accurate. If the hook point 
be too slow, or if it fail to go far enough back, a 
defect due to wear, take out the spindle and needle, 
and with a punch gently tap the upper side of the top 
spindle bearing to lower it sKghtly. If it be lowered 
too far, the hook will be too fast. The needle proper 
must, when straight and accurately fixed in the clamp, 
pass as near as possible without touching to the inside 
of the hook point. If the needle should be found to 
lie out of position, the set screw of the arm pivots, 
under the base plate, must be loosened, and the 
pivots tapped in either direction to place the needle 
accurately in position in relation to the hook. 

The Needle Clamp. — The groove in which the needle 
is clamped is not always straight, and holds the needle 
with its point inclined to the right or left as the case 
may be. This should be carefully tested. An accu- 
rately straight needle should be placed in the clamp 
and screwed up ; the needle arm showld x^'or^ \i^ ^^ss^f^ 
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lowered, while the needle plate is held near to the 
needle as it descends. If the needle deviate from 
the true line, the fact will immediately be indicated. 
If it be foimd to lie with its point too far to 
the right, the needle groove must be corrected by filing 
the top side. If, on the other hand, the point incline 
to the left, file the lower part of the groove. Note 
should also be taken of the curve described by the 
needle ; it should, of course, be equal to the arc de- 
scribed by the needle arm itself. 

The Needle Plate. — The hole in the needle plate 
must be filed to remove all cuts or scratches, and 
afterwards smoothed and chamfered off on the 
under side. If the hole be too large, or cut out of 
shape, it should be drilled out to twice the size, and a 
steel plug fitted into it. If the edges are slightly 
countersunk, the plug may now be riveted into posi- 
tion, and filed flat on both sides. 

To find the exact point in which to drill the new 
hole, finish the adjusting of the machine and place a 
straight needle in the clamp. Screw the needle plate 
into position, and slowly bring down the needle until 
its point shall indicate the place for the new hole. 
Make a centre mark at the point, and rim a small drill 
through. Screw the plate again in its place, and test 
with the needle whether the new hole is accurately in 
position. If not, use a fine roimd file to open the 
hole on the side required, and chamfer off the under side 
of the hole with a drill or coimter-sink. File out the 
thread channel as before, and smooth off all the edges. 
The Tensions, — The tension studs in this machine 
are two in number. The top one has a strong 
spring, and the bottom a weaker one. They seldom 
// for attention from the mechanic except they be 
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clogged up with oil. If the discs have got roughened 
on the faces, they should be smoothed. 

The Take-up, — After the upper thread has passed 
its tension stud, it extends to a kind of take-up arrange- 
ment, which consists of a long weak brass spring and 
cap, working vertically upon a slotted rod. The thread 
in its course to the needle passes over the cap and 
through the slot, and is therefore kept with gentle 
elastic force up to the lop of the rod. If the take-up 
spring should have become compressed permanently, 
it may be again stretched to fill the rod. The edges 
of the slot must be smoothed if they exhibit sharpness. 

The Detent, — The thread, after passing the take-up, 
is gripped by the detent, or " nippers." This arrange- 
ment consists of a spring pressing upon a plate, and 
controlled by the machine itself. The springs are 
always much too strong. The pressure of the spring 
upon the plate may be removed at any moment by a 
cam fixed to the pressor arm, while the detent, which 
is screwed to the needle arm, passes over it at every 
stroke of the latter. When the cam is found to be 
worn so much that it does not liberate the thread when 
required, it should be taken ofE, and a chip of thin sheet 
brass placed behind it. This will suffice to bring the 
cam farther out, and will liberate the detent when the 
spring slips upon the cam. This detent should be 
kept well oiled where its spring rubs upon the cam. 

The Presser. — This part seldom calls for much 
attention, but it is very frequently clogged up with 
bad oil. To release the bar and spring for cleaning 
purposes, turn the lifter much farther than usual from 
its normal position, when it can be slipped off, and the 
bar pulled out. 

The Feed. — The Grover and Baker feed \a qA^^W?:?^ 
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for wear. It is a very troublesome arrangement 
through getting clogged up with old oil. To raise the 
feed, the teeth point alone may be raised by a set screw, 
as the two portions, body and point, are separate pieces. 
The feed may also be raised by lowering the friction 
block at its lower side. In most cases it will be neces- 
sary to elongate the hole to raise the teeth. To sharpen 
the teeth, soften by heating to redness, cut over again 
with a sharp half-round file, and harden by heating to 
redness and throwing into water. It is im^rtant Lt 
the feed be free to move upon its two studs, but yet 
destitute of any side play. In the rise the teeth should 
be xV^h i^ch above the needle-plate surface, and have 
a free drop. 

The Friction Roller, — The usual form of friction 
rollers in these machines is that of a square block of 
steel, working upon a steel stud made fast to the driving 
disc. The needle arm should be tested for play at the 
friction roller, and, when practicable, all play should be 
taken up. In the better-made machines, the friction 
race on the extremity of the lower arm is in two 
parts screwed together ; this is very convenient, for by 
its means the wear can be taken up by separating the 
parts and filing a little off the face of the smaller one. 
If on trial it be discovered that the friction race is wider 
at the middle or at the inner end than elsewhere, the 
file should be careftiUy used to make the width equal. 

If the friction roller be found to have worn its stud, 
a new stud to fit the friction roller should be put in, or 
vice versd. These rollers should be as hard as fire and 
water will make them, and the studs should also be of 
good steel hardened to a considerable extent. There 
should be no play upon the needle arm, either at 
the pivots or the friction to\W. 
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Testing.- A. raised chain stitch is produced by the 
Grover and Baker machine. About five yards of thread 
are thus used tog ive a yard of work, with an ordinary 
length of stitch, so that in point of economy of 
thread it is far behind a lock-stitch machine. Orna- 
mentally considered, however, the double chain has its 
uses. 

The seam underneath should be quite tight, and 
drawn as close as possible to the fabric. To thread up 
the machine, place the upper reel, which may consist 
of No. 50 cotton, upon its pin, and pass the thread once 
round the tension stud, between the discs, slip through 
the eyelet, and pass through the take-up slot, above the 
spring cap. Release the detent spring, place the 
thread under it, and finally thread the needle. The 
under thread should be much finer than the upper to 
secure neat stitching, say about No. 70 cotton. The 
under thread pin is usually fixed to the stand of the 
machine. Pass the thread once around the under 
tension stud, and apply only a slight pressure, as very 
little tension upon the under thread is necessary. The 
under or circular needle is threaded by passing the 
cotton through the bridge at its heel, laying it in the 
groove, and finally passing it inwards through the eye 
of the needle. 

As a testing material employ three folds of good 
calico. If the chain presents a loose appearance, in- 
crease the upper tension, and also the under if necessary. 
The stitching should be regular and tight. It is often 
necessary to employ the thread oiler in working this 
type of machine upon calico. The oiler should be 
stuffed with sponge, as cotton wool adheres to the 
thread and breaks it by getting into the needle 
eye. 
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Lubricating. — When the machine is clogged up and 
stiff to run, use paraffin. Sperm oil thinned with paraf- 
fin, or almond oil, is best for the ordinary lubricating. 
Care must be taken that the feed be well oiled, and 
that the twist .spindle is not allowed to get dry. A 
drip cup is attached to the lower side of the twist 
spindle to catch superfluous oil. The friction roller 
and all the ordinary oil holes must also have attention. 
The friction-roller race should have an oil hole pro- 
vided in its upper side. The main spindle is lubricated 
by holes running downwards through its bearings. 

Polishing. — For the sake of appearance, if not to fix 
cleanly and accurate habits in the mechanic, a practice 
of polishing all bright parts should be adhered to. 
The lock nuts upon the various parts should be squared 
off if damaged, and the plates covering the movement 
should also be polished. Care must be taken that no 
sharp projecting edges are presented by the plates. 



CHAPTER X. 

ADJUSTMENTS OF THE "LITTLE WANZER" MACHINE. 

This is a hand lock-stitch machine in extensive use. 
The gearing giving motion to the shuttle is of rather 
peculiar construction, and yields rather fast to wear. 
The result is a tendency to drop stitches. 

Miss-stitches in this machine are usually due to the 
shuttle failing to go back far enough to allow its 
point to clear the needle, the result being, of course, 
that no loop can be made. 

The screw upon which the carriage moves is made 
eccentrical, so that upon releasing the set scrj6w, and 
turning it to the right or left, the carrier may be 
caused to advance to or recede from the shuttle race. 
By bringing it closer to the race, less play is given to 
the shuttle, which frequently causes it to clear the 
needle groove. Sometimes, however, this plan is use- 
less, and another must be adopted. Remove the screws 
and take out the connecting Unk. This rod, if made 
a little shorter by bending, will pull the carriage 
farther back and make the shuttle clear the groove. 
Make the link red hot, grasp in the vice, and, with a 
blow from a hammer, give the bend required. Much 
care is necessary not to tmst the link, so as to pat the 
holes out of line. When the link ia tW^ ^Qrt\fe\^^^, ^ 
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little adjusting with the eccentrical screw will set 
matters right, and give the shuttle the required play- 
about ^th inch. When a new shuttle is necessary it 
should be tried on the carriage before bending the link. 
The shuttle used must be quite flat in the face, and lie 
upon the race throughout the stroke. 

Tfie Spring Thread Chiide, — Upon the face plate of 
this machine is provided a spring thread guide, to 
prevent slack thread from being thrown down by the 
needle. It is important that the thread, fine and 
coarse, shall be clasped here with elastic pressure, and 
this at all parts of the guide to which the thread may 
shift in working. To insure this, the spring and plate 
must be examined, and the latter made quite flat and 
smooth. The spiral spring should press strongly upon 
the end of the plate, which must be free to move on its 
screw. In other respects this machine is adjusted in 
the usual way. 



CHAPTER XI. 

ADJUSTMENTS OF THE WEIR MACHINE. 

A SMALL chain-stitcli machine under this name often 
proves a source of much trouble to the mechanic. The 
little hook by which it makes its stitches or loops is 
different from the loopers of other machines, and has a 
peculiar action. The looper is, as those who possess 
the machine will know, a simple hook, which does not 
revolve like most other loopers, the motion being through 
an arc of a circle only. It does not act by twisting the 
loop as do the rotating loopers, but so spreads it out, 
and retains it in that position, xmtil the next loop is 
caught, that a continuous chain stitch is formed with 
the one thread used. 

The machine is always a very troublesome one to 
those who do not understand its action. A very little 
examination will suffice to show the mechanic that the 
gearing of the looper is rather delicate, and subject to 
wear fast. This more particularly applies to the side 
play the looper soon gains after much working. It 
will be observed that if the hook should gain side play 
from wear, it will develope a tendency to miss stitches ; 
and it is a peculiarity of this machine that it misses 
its stitches in a different manner from that of other 
machines. It may, indeed, miBa irotCL ^^Vci^Hs^^ockSi 
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to catch tlie loops, as in other machines, but it is 
generally found to do it in quite another fashion, an 
explanation of which is here given. 

Let us observe the machine while slowly making its 
stitches. The reel is mounted upon a tension pin fixed 
to a bracket on the upper end of the needle bar, and is 
kept in position and in the requisite tension by a pair 
of brass cones and a spiral spring regulated by two 
set nuts. The thread passes from the reel, and is 
taken one turn around what acts as a detent pin. It 
is necessary to observe that the thread commences 
its turn to the left of this pin, or next to the small 
detent roller found below. The function of this roller 
is to detain the thread from freely running down when 
it is not required. The thread next passes through an 
eyelet hole in the face plate, and finally through the 
needle eye. We place a piec6 of doubled calico beneath 
the pressor, and turn up the end of the machine to 
clearly observe the making of stitches. Turning the 
hand wheel very slowly, we observe the looper going 
backwards as the needle descends. When the needle 
has attained its lowest point the looper has reached the 
extremity of its backward stroke, and turns to come 
forward. The needle now begins to rise, and in doing so 
throws out the usual loop of thread from its side, and 
when this loop is well formed the hook point will com- 
mence to enter it. The needle next rises, leaving a loop 
upon the hook. The latter now continues its forward 
motion, and when the needle has reached its highest 
point will be at the extremity of its stroke, having the 
loop still upon its neck. The needle finally descends, 
and a little observation will disclose the peculiarity of 
this machine referred to. As the needle descends the 
looper recedes, and it wiU be ep^\sSX:j cfc^Yv^ that 
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the looper has spread out the loop, the narrow end 
of which disappears through the needle hole, while 
the body of the loop is spread out directly under 
it. The needle now passes downwards through the 
loop which is threaded upon the needle. The hook 
retains hold of the captive loop until its point re- 
cedes past the needle, when the loop slips off and is 
drawn upwards upon the needle into the cloth by the 
tension caused by the descending needle. When the 
needle has reached its lowest point the loop has disap- 
peared up into the cloth ; a fresh one is next taken up, 
and the ingenious action repeated. 

The movement is thus throwing one loop over 
another in endless succession. But it is at the stage 
indicated below by italics that the machine usually fails. 
New loopers are wider at the neck than thread- worn 
ones, and there are other causes by which the looper 
in time gets thinner. The result is as near as possible 
as follows: — The loop, which when upon the hook 
should be spread out wide enough to fully cover the 
needle's path downwards, is not with worn hooks 
sufficiently spread out, and the needle in descending 
either strikes and cuts the thread, or fails to enter the 
loop, and a miss is indicated. Now in most other 
machines the shuttle, or hook, fails to enter the 
needle loop to cause a miss, but here we have the needle 
failing to enter its own previously made loop ; this is the 
chief peculiarity of the Weir. 

Actuating the Oearing, — When the looper becomes 
so narrow at the neck that the loops are not spread 
widely enough to cover the needle hole, it should be 
replaced. But if it be found to have sufficient width, 
and the loop do not fully cover the needle's path, 
the fault is obviously that the Taook \^ ^V^JcLCt \xiSi\iKt\x^\si., 
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or too near to, the needle. The whole of the gearing 
about the looper is attached to one plate, which is 
adjustable upon a hub let into the casting. Looking 
to the right of the hub, a set screw is found, which 
retains the hub in position. The screw being loosened, 
the gearing may be drawn out or pushed in carefully 
until the point of the hook shall just graze the needle 
in passing. It is necessary to observe, however, that 
the gear is not allowed to move to the right or left, as 
this would alter the throw of the hook. 

Timing, — It is somewhat difficult to give an exact 
rule for the timing of Weir's hooks, as so much 
depends upon their shape. The machine is, of course, 
" timed " by releasing the large wheel and moving 
the gear wheels, or pinions, as required. Some loopers 
that have not much " hook " must be so set that when 
at the position farthest from the needle in the back 
motion, their points shall be about one- sixteenth of an 
inch from the needle. A looper that is much hooked 
must be set a little farther back, otherwise it will fail to 
release its captive loops when required. 

It must, of course, be assumed that the play or loose- 
ness upon any or all of the parts has been taken up as 
much as practicable. When the motion plate is 
unsteady, file or turn a little off its screw, where it 
butts against the frame, which will serve to take up the 
play. When the hook has play, it may be taken up 
by putting a thin washer in, and the same plan may be 
resorted to in tightening the motion plate. If the 
hook and the plate are steady, the machine should, as 
far as these parts are concerned, work well. 

The Thread Detent, — The thread, after leaving the 

reel, takes one turn round a pin moving with the 

needle bar ; and at a cextain "5aT\, o? tlve stroke this pin 
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comes in contact with a roller, the stud of which is 
fixed to a spring. This part is frequently a source of 
trouble. The roller should press somewhat stiffly upon 
the twist of thread around the pin, and prevent all mo- 
tion of the thread. The pressure should be no greater 
than is necessary to do this. Breaking of the thread 
is sometimes caused by the roller pressing too tightly 
upon it. The roller is adjustable as to pressure and 
height. 

The Feed. — When the feed teeth get blunted, they 
should be recut. When they fall too low and do not 
catch the material, the feed bar may be heated a few 
inches from the point, and gently bent upwards. 

Needle Plate, — The needle hole in this plate is usually 
of elongated form, and, as the plate is very thin, it 
must be well chamfered off from beneath and smoothed. 
The same precautions must be taken with the presser 
foot. When sewing dressed calico, it may be necessary 
to oil the thread bobbin. 



INDEX. 



ADJUSTMENT of Wheeler & 
Wilson Machine, 94 

Thread guide, 96 

Tension, 97 

Presser foot, 98 

Foot lifter, 101 

Hinge, 103 

Pivot screws, 103 

Eccentric, 104 

Drum, 106 

Under-thread check, 119 

Needle yoke, 119 

Machine (final), 121 

Brush holder, 123 

Spool ring, 124 
Adjustment of Singer Machines, 
129 

Feed cam, 134 

Needle bar, 136 

Clamp, 137 

Plate, 138 

Shuttle side spring, 139 

Shuttle, 140 

Heels for shuttles, 141 

Shuttle carrier, 142 

Guide bars, 143 

Shuttle race, 143 

Feed, 143 

Stitch bar, 144 

Take-up pin, 145 

Machine (final), 145 
Adjustment of Grover and Baker 
Machines, 152 

Driver, 153 

Circuiarneedle, 154 



Adjustment of GroTer and Ba]Ler 
Needle clamp, 155 

Plate, 156 

Tension, 156 

Detent, 157 

Take-up, 157 

Feed, 157 

Friction roller, 158 
Adjustments of the Wanser 
Machine, 161 

Weir Machine, 163 

Detent, 166 

Feed, 167 
Automatic Tension, 80 

BAND, to lace, 66 
Baster plate, 22 
Bobbin winder, 35 
Shuttle, 35 
Holder (hinged Wheeler & 

Wilson), 40 
to place in position, 67 
Braiding, 70 
Break of threads in Singer 

Machines, 147 
Bridge feed, Wheeler & Wilson, 

adjustment of, 109 
Brush check, 47 
Care of, 67 

Wheeler & Wilson, adjust- 
ment of, 114 
Holder, adjustment of, 123 

GAM, Howe, 28 
I ^Yififelet & Wilson, 41 
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Cam, Wheslcr & Wilson, 53 
adjustment of, 106 

Cast-off (Wheeler & Wilson), ad- 
justment of, 113 

Check brush, 47 

adjustment of, 114 

Circular needle (Grove & Baker), 
adjustment of, 154 

Cloth plate, 40 

Copes, 24 

DETEJ5T (Grover & Baker), 
adjustment of, 15-7 
(Weir), adjustment of, 166 
Draw feed, 42 
point, 43 

(W. & W.), adjustment of, 
109 
Driver, shuttle, 34 
Drum (W. & W.), adjustment of, 
106 

ECCENTRIC motion. 41 
(W. & W.), adjustments of, 
104 
Elements of the Sewing Machine, 
19 

FAILURE to feed in W. & W. 
Machines, 127 
Faults of rotating hook, 111 
in W. & W. Machine, 126 
Singer Machine, 146 
Feeder, principle of, 19 
Four-motion, 22 
Top, 22 
Mechanism, 22 
Fced-wheel, 23 
Howe, 28 

Bar, old style of, 41 
Stop, 41 
Cam, 41 
Draw, 43 
Care of, 65 
Gibbs, 75 
Cam (W. & W.), adjustment 

of, 106 
Old style, W. & W., adjust- 
ment of, 106 
Feed, Singer, adjustment of, 143 
Wheel (Singer), adjustment 
of, 149 



Feed, Grover & Baker, adjustment 
of, 157 
Weir, adjustment of, 167 
Felling, 69 
First sewing machine, 4 

Description of, 26 
Foot lifter (W. & W.), adjust- 
ment of, 101 
Friction roller (Singer), adjust- 
ment of, 134 
Friction roller (Grover & Baker), 
adjustment of, 158 

GAUGES, to use, 68 
Gearwheels (Singer), adjust- 
ment of, 131 
Gearing (Weir),adjustment of, 165 
Gibbs, inventor, 14 
Gibbs' Lock-stitch Machine, 72 
Spring foot, 80 
Take-up, 79 
Needle clamp, 79 
Spool holder, 82 
Needle, 84 

Straw-hat machine, 87 
Glass feet (W. & W.), adjust- 
ment of, 101 
Grover and Baker Machine, ad- 
justment of, 152 

Driver, adjustment of, 153 
MacHre, "Timing" of, 154 
Needle clamp, adjustment of, 

155 
Needle plate, adjustment of, 

156 
Tension, 156 
Take-up, 157 
Feed, 157 
Detent, 157 

Machine, testing of, 159 
Guide bars (Singer), adjustment 
of, 143 

HIGH-BED machine (W. & 
W.), 38 
History of the Sewing Machine, 

1 
Hook (Rotating) Machine, 37 
action of explained, 46 
single thread, 76 
Howe, inventor, portrait of, 8 
Howe cams, 1^ 
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Howe, Feed, 28 
Tension, 30 
Shuttle, 34 

LATCH of shuttle, 34 
Lock stitch, invention of, 3 
Lock stitch, the, 20 

Machines, speed of, 93 
Loop made by machine, 33 
Looper, Gibbs', 74 

Single thread, 75 
Loose wheel in Singer Machines, 
36 

MECHANISM, feeding, 22 
Minor parts of the sewing 
machine, 23 
Missed stitches in Singer Ma- 
chines, 146 

NEEDLES for the Sewing 
Machine, 21 

Howe, type of, 33 

Plate, 40 

Plate, to change, 65 

to set, 66 

to sharpen, 70 

Clamp, Gibbs', 79 

Gibbs', type of, 84 

and thread, tables of, 90 

Plate (W. & W.), adjust- 
ment of, 116 

Hole, size of W. & W., 
118 

Yoke(W. &W.), adjustment 
of, 119 

Cam (Singer), adjustment of, 
135 

Bar (Singer), adjustment of, 
136 

Qamp (Singer), adjustment 
of, 137 

Plate (Singer), adjustment 
of, 138 

Clamp (Grover & Baker), 
adjustment of, 155 

Plate (Grover & Baker), ad- 
justment of, 156 

Plate (Weir), adjustment of, 
167 
No. 2 machine, adjustment of, 
149 



No. 7 machine (W. & W.), de- 
scription of, 59 

No. 8 machine (W. & W.), de- 
scription of, 62 

Noise in W. & W. Machines, 127 
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IL to use for Sewing Machines, 



PIVOT Screws, adjustment of, 
103 
PoHshing, 120 
Portrait of Elias Howe, 8 
Portrait of Allen B. Wilson, 12 
Pressor, 24 

Foot joint, 59 

Rolling, 69 

Foot (W. & W.\ to adjust, 

98 
Bar (Singer), to adjust, 138 
Foot (Singer), to adjust, 138 
(Grover & Baker), to adjust, 
157 

EACE, Shuttle, 33 
Race, adjustment of Singer 
Machine, 143 
Reels, adjustment of Singer 

IMachine, 141 
Rolling Pressor, 59 
Rotating Hook, invention of, 14 
Machines, 37 
Description of, 46 
Action of explained, 46 
Machine, No. 6, 49 
New form of, 55 • 
Machines, use of, 63 
Adjustment of, 110 

SEWING Macliine, history- of 
the, 1 
Shuttle Sewing Machine, de- 
scription of the, 26 
Sewing Machine, Howe under 

parts, 28 
Race, 33 
Driver, 34 
Latch of, 34 
Description of, 34 
Bobbin or reel, 35 
Side-spring (Singer), adjust- 
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Sliuttlo Sowing Machine (Singer), 
adjustment of, 140 
(Singer) lieels, adjustment 

of, 141 
Carrier (Singer), adjustment 

of, 142 
Point, adjustment of, 143 
Kace (Singer), adjustment of, 
143 
Singer, loose wheel arrangement, 
30 
Machines, adjustment of, 

129 
Gear-wliools, 131 
Food cam, 134 
Friction roller, 134 
Needle cam, 135 
Needle bar, 130 
rrosserbar, 138 
Pressor foot, 138 
Needle plate, 138 
Shuttle, 140 
Food, 143 
Stitch bar, 144 
Machine, " Timing" of, 145 
Singer Machine, adjustment of, 
. 145 

Take-up pin, adjustment of, 

145 
^lachino, faults in, 146 
Whool feed, adjustment of, 

140 
No. 2 Machine, adjustment 

of, 140 
Take-up, 150 
Single-thread machines, 74 
Speed of single-thread machines, 
bO 
Lock-stitch machines, 93 
Spools, 24 

Holder of, Gibbs', 82 
Spool-ring (W. &. "NV.), adjust- 
ment of, 115 
Spring foot, Oibbs', 80 
Thread guide, 90 
Shuttle, 139 
Stitch, machine, 19 
Single-thread, 20 
llegulator (W. &. W.), ad- 
justment of, 109 
Bar (single), 144 
' Straw-hat Machine, Gibbs*, 87 



TAKE-UP, 24 
Gibbs', 79 

Singer, adjustment of, 137 
Pin, 146 

No. 2 Singer, 150 
Grovor & Baker, adjustment 
of, 157 
Tension wheel, 23 
Howes', 31 
Under Wheeler ^ Wilson, 

58 
to regulate, 07 
Gibbs' automatic, 80 
Adjustments of W. & W., 
97 
Tension, Singer, adjustment of, 
138 
Bad in Singer Machine, 148 
Grover & Baker, adjustment 
of, 150 
Testing " time " of W. & W. ma- 
chines, 125 
Singer Machine, 148 
Grover & Baker Machine, 
159 
Thread, upper, 24 
Under, 24 
Oiler, 70 

and needles, tables of, 90 
Guide (W. & W.), 90 
Breaking, in W. & W. Lla- 
chines, 127 
"Timing " of W. & W. Machines, 
122 
to test, 125 
Singer Machine, 145 
Grover & Baker Machine, 

154 
Weir Machines, 160 
Top feed, 22 

UNDER thread, 24 
Tension of W. & W. Ma- 
chine, 58 
Broken, 07 

Check, adjustment of, 119J 
Upper thread, 24 
Use of rotating-hook machines, 
03 

VAKIABLE motion mechan- 
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WANZER Machine, adjust- 
ment of, 161 
Wanzer thread-guide, adjustment 

of, 162 
Wheel, tension, 23 

Feed, 23 

Singer, adjustment of, 149 
Wheeler & Wilson Machines, 37 

Bar feed, 41 

Cams, 41, 53 

Variable motion, 53 

Machine No. 7, 59 

Machine No. 8, 62 

to ** take down," 94 

Adjustment of, 94 

Hinge, 103 

Eccentric, 104 

Cam, 106 

Old-style feed, 106 

Drum, 106 

Bridge feed, 109 

Draw feed, 109 

Regulator, 109 

Spools, 115 



Wheeler & Wilson spool ring, 
115 
Needle plate, 116 
Needle yoke, 119 
Machine, final, 121 
Machine, timing of, 122 
Spool-ring, adjusting of, 124 
to test time o^ 125 
Machine, faults in, 126 
Machine, failure to feed of, 

127 
Machine, thread-breaking in, 

127 
Machine, noise in, 127 
Weir Machine, adjustment of, 
163 
Grearing, adjustment of, 165 
Gearing, timing of, 166 
Needle-plate, adjustment of, 
167 
Willcox & Gibbs' Machines, 74 
Wilson, inventor, 10 

First experiments of, 11 
Winder for shuttle reels, 35 



THE END. 
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** The author has carefolly thought out his subject, and should be 
considered by all platers who aim at doing good and lasting work." — 
Enoineeb. 

'' An excellent practical manual.'': — ^Enoineebino. 

«The informauon g^ven appears to be based on direct personal 
knowledge. ... Its science is sound, and the style is always 
clear." — Athen jeum. 

** Anj ordinanly intelligent person may become an adept in electro- 
deposition with a very little science indeed, and this is the book to show 
him or her the way." — Builder. 

** A large amount of thoroughly practical information. . . The 
author is at home in dealing with his subject. . . Undoubtedly a 
useful work, and one which can be recommended." — ^Teleobaphic 
Journal. 

*'Any amateur will find no difficulty in understanding the book 
from beginning to end. Everywhere it shows signs of having been 
drawn up after considerable experience on the part of the author." — 
Spectator. 

** The volume is without a rival in its particular sphere, and the 
lucid style in which it is written commends it to those amateurs and 
experimental electrotypers who have but slight, if any, knowledge of 
the processes of the art to which they turn their attention." — Design 
and Work. 

"A thoroughly practical manual." — Iron. 

** An excellent work, giving the newest information concerning the 
ever-progressive arts of electro-plating and electro-typing." — Horo- 
logical Journal. 

"Peculiarly acceptable to those who find it necessary for the 
conduct of their business that they should be able to do some portion 
of their electro-plating." — Jeweller and Metalworker. 

In the press, to form a Companion Volume to the above, 

ELECTRO-TYPING; 

A PRACTICAIi MANITAIi. 

Forming a New and Systematic Guide to the Beproduction and 
Multiplication of Printing Surfaces and Works of Art by the Electro- 
deposition of Metals. 

CROSBY XOCKWOOD & CO., 7, Stationers' Hall Court, London. 
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ENGINEERING, SURVEYING, ETC. 



Humberts New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humbkr, A-M. Inst 
C.E., and M. Inst. M.E. Illustrated with 50 Double Plates, 
I Single Plate, Coloured Frontispiece, and upwards of 250 Wood- 
cuts, and containing 400 pages of Text, Imp. 4to, 6/. 6^. elegantly 
and substantially half-bound in morocco. 

List of Contents : — 



I. Historical Sketch of some of the 
means that have been adopted for the 
Supply of Water to Cities and Towns. — 
II. Water and the Foreign Matter usually 
associated with it. — III. Rainfall and 
Evaporation. — IV. Springs and the water- 
bearing formations of various districts. — 
V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of 
the Source of Supply. — VII. Wells. — 
VIII Reservoirs.— IX. The Purification 
of Water. — ^X. Pumps. — XI. Pumping 



Machinery.— XII. Conduits. — XIII. Dis- 
tribution of Water. — XIV. Meters, Ser- 
vice Pipes, and House Fittings. — XV. The 
Law and Economy of Water Works.— 
XVI. Constant and Intermittent Supply. 
—XVII. Description of Plates.— Appen- 
dices, giving Tables of Rates of Supply, 
Velocities, &c. &c., together with Specifi- 
cations of several Works illustrated, among 
which will b« found : — Aberdeen, Bideford, 
Canterbury, Dnndee, Halifax, Lambeth, 
I Rotherham, Dublin, and others. 



" The most systematic and valuable work upon water supply hitherto produced in 
English, or in any other langui^e .... Mr. Humber's work is characterised sdmost 
throughout by an exhaustiveness much more distinctive of French and German than 
of English technical treatises."— ^«jf/V/^^r. 

Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — Theoretical, Practical, and 
Descriptive. By William Humber, A-M. Inst C.E., and M.Inst. 
M.E. Third Edition, with 115 Double Plates. In 2 vols. imp. 4to, 
6/. i6x. 6d, half-bound in morocco. 

" A book— and particularly a largt and costly treatise like Mr. Humber's — ^which 
has reached its third edition may certainly be said to hay«. «%u.\^\\^<«.^'\!c& ^s«^ 
reputation. "—Eu^neenng, 



2 WORKS IN ENGINEERING, SURVEYING, ETC., 



Humbers Modern Engineering. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hy- 
draulic, Railway, Bridge, and other Engineering Works, &c. By 
William H umber, A-M. Inst C.E., &c. Imp. 4to, with 
36 Doable Plates, drawn to a large scale, and Portrait of John 
Hawkshaw C.E., F.R.S., &c, and descriptive Letter-press, Speci- 
fications, &c. 3/. 3J. half morocco. 

List oftfte Plates and Diagrams, 



Victoria Station and Roof, L. B. & S. 
C. R. (8 plates) ; Southport Pier (2 plates); 
Victoria Station and Roof, L. C. & D. and 
G. W. R. (6 plates) ; Roof of Cremome 
Music Hall ; Bridge over G. N. Railway ; 
Roof of Station, Dutch Rhenish Rail (2 



plates) ; Bridge over the Thames, West 
London Extension Railway (3 plates) ; Ar- 
mour Plates ; Suspension Bndras, Thames 
(4 plates) : The AHen Eneine ; Suspension 
Bridge, Avon (3 plates); Underground 
Railway (3 plates). 



" Handsomely lithographed and printed. It will fmd favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
euidance of the contractors for many important engineering works." — Engineer, 

HUMBER'S RECORD OF MODERN ENGINEERING. Second 
Series. Imp. 4to, with 36 Double Plates, Portrait of Robert Ste- 
phenson, C.E., &C., and descriptive Letterpress, Specifications, 

&c. 3/. 3 J. half morocco. 

List 0/ the Plates and Diagrams. 



Birkenhead Docks, Low Water Basin 
(15 plates) ; Charing Cross Station Roof, 
C. C. Railway (3 plates) ; Digswell Via- 
diict, G. N. Railway ; Robbery Wood 
Viaduct, G. N. Railway ; Iron Permanent 
Way ; Clydach Viaduct, Merthyr, 



Viaduct. Merth>T, Tredegar, and Aberga- 
venny Railway ; College Wood Viaduct, 
Cornwall Railway ; Dublin Winter Palace 
Roof (3 plates) ; Bridge over the Thames, 
L. C. and D. Railway (6 plates) ; Albert 
Harbour, Greenock (4 plates). 



Ire- 
degar, and Abergavenny Railway ; Ebbw 

HUMBER'S RECORD OF MODERN ENGINEERING. Third 
Series. Imp. 4to, with 40 Double Plates, Portrait of J. R. M 'Clean, 
Esq., late Pres. Inst. C. E., and descriptive Letterpress, Specifica- 
tions, &c. 3/. 3 J. half morocco. 

List of the Plates and Diagrams. 



Main Drainage, Metropolis. 
North Side. — Map showing Interception 
of Sewers ; Middle Level Sewer (2 plates) ; 
Outfall Sewer, Bridge over River Lea (q 
plates); Outfall Sewer, Bridge over Marsh 
Lane, North Woolwich Railway, and Bow 
and Barking Railway Junction ; Outfall 
Sewer, Bridge over Bow and Barking 



Branch (2 plates) ; Outfall Sewer, Reser- 
voir and Outlet {4 plates) ; Outfall Sewer, 
Filth Hoist; Sections of Sewers (North 
and South Sides). 

Thames Embankment. — Section of 
River Wall ; Steamboat Pier, Westminster 
(2 plates) ; Landing Stairs between Cha- 
ring Cross and Waterloo Bridges ; York 



Railway (3 plates); Outfall Sewer, Bridge Gate (2 plates) ; Overflow and Outlet at 
over East London Waterworks' Feeder Savoy Street Sewer (3 plates) ; Steamboat 
(2 plates) ; Outfall Sewer, Reservoir (2 Pier, Waterloo Bridge (3 plates) ; June- 
plates); Outfall Sewer, Tumbling Bay j tion of Sewers, Plans and Sections; Gullies, 
and Outlet ; Outfall Sewer, Penstocks. \ Plans and Sections ; Rolling Stock ; Gra- 
Soitth ^/^^.— Outfall Sewer, Bermondsey j nite and Iron Forts. 

HUMBER'S RECORD OF MODERN ENGINEERING. Fourth 
Series. Imp. 4(0, with 36 Double Plates, Portrait of John Fowler, 
Esq., late Pres. Inst. C.E., and descriptive Letterpress, Specifica- 
tions, &c. 3/. 3 J. half morocco. 

List of the Plates and Diagrams. 



Abbey Mills Pumping Station, Main 
Drainage, Metropolis (4 plates) ; Barrow 
Docks (5 pl.ites) ; Miintiuis Viaduct, San- 
tiago and Valparaiso Railway (2 plates); 
Adam's Locomotive, St. Helen's Canal 
Railway (2 plates) ; Cannon Street Station 
"'io^ Charing Cross Railway (3 plates) ; 
Ba Bridge over the River Moka (a 
cs); leJe^raphic Apparatus for Meso- 



potamia ; Viaduct over the River Wye, 
Midland Railway (3 plates) ; St. German's 
Viaduct, Cornwall Railway (a plates^ ; 
Wrought- Iron Cylinder for DivingBell ; 
Millwall Docks (6 plates) : Milroy's Patent 
Excavator, Metropolitan District Railway 
(GpVaXwV. Harbours, Ports, and Break- 
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Strains y Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ; consisting of Formulaeand Corresponding Diagrams, 
with numerous Details for Practical Application, &c. By William 
HUMBER, A-M. Inst. C.E., &c. Third Edition. With nearly 
100 Woodcuts and 3 Plates, Crovni 8vo, 7j. 6d, cloth. 

** The arrangement of the matter in this little volume is as convenient as it well 
could be. .... The system of emplojrine diagrams as a substitute for complex 
computations is one justly coming into ^eat favour, and in that respect Mr. number's 
volume is fully up to the ^xti.eA,'*— Engineering. ^ 

"The formulae are neatly expressed, and the diagrams zooA.^— A thenaum, 
** Mr. Humber has rendered a great service to the architect and engineer by pro- 
ducing a work especially treating on the methods of delineating the strains on iron 
beams, roofs, ana bridges by means of diagrams."— ^»/^r. 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Sheilds, 

M. Inst C.E. Second Edition, with 5 Plates. Royal 8vo, 5/. cloth. 

"The student cannot find a better little book on this subject than that written by 

Mr. Sheilds." — Engineer. 

Barlow on the Strength of Materials , enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
'^^th Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S. The whole arranged and edited by W. Humber, A-M. 
Inst. C.E. 8vo, 400 pp., with 19 large Plates, and numerous 
woodcuts, i&r. cloth. 
"The best book on the subject which has yet appeared. .... We know of 
no work that so completely fulfils its vtas&ion, —English Mechanic. 
" The standard treatise upon this particular subject. "-'J^ff^fMrtrr. 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By Thomas Tredgold, C.E. Fifth 
Edition. To which are added. Experimental Researches on the 
Strength and other Properties of Cast Iron, by E. Hodgkinson, 
F.R.S. With 9 Engravings and numerous Woodcuts. 8vo, 12s, 
cloth. *♦^^ Hodgkinson's RESEARCHES, separate, price 6s, 

Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULiE 

for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment-Basins, Drainage, Sewerage, 
Water Supply for Towns and Mill Power. By John Neville, 
Civil Engineer, M.R.LA. Third Edition, carefully revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, 14J. cloth* ^ 

** Undoubtedly an exceedingly useful and elaboTale tomv^9iV\acv.'* —Iron. 

"AUke valuable to students and engineers m pxacvvcc."— Mining 'Journal. 
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Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford's Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst C.E. Six^ Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Ikying 
out Circular Curves. With 7 Plates and numerous Woodcuts, ovo, 
&r. 6^. cloth. %♦ Trautwine on Curves, separate, 5/. 

" The text-book on levelling in most of our engineering schools and coll^es.*'^ 
Engineer, 

Practical Tunnelling. 

PRACTICAL TUNNELLING: Explaining in detail the Setting 
out of the Works, Shaft-sinking and Heading-Driving, Rangmg 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels with the amount 
of labour required for, and the Cost of, the various portions of the 
work. By F. W. SiMMS, M. Inst. C.E. Third Edition, Revised 
and Extended. By D. Kinnear Clark, M.I. C.E. Imp. 8vb, 

with 21 Folding Plates and numerous Wood Engravings, 30J. cloth. 
" It has been regarded from the first as a text-book of the subject. . . . Mr. Clark 
has added immensely to the value of the yoQ<^*' "Engineer. 

Steam. 

STEAM AND THE STEAM ENGINE, Stationarjr and Port- 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell's Treatise on Steam. By D. Kinnear Clark, 
M.I. C.E. Second Edition Revised. i2mo, 4^. cloth. 
" Every essential part of the subject is treated of competently, and in a popular 
style." — Iron. 

Gas-Lighting, 

COMMON SENSE FOR GAS-USERS : a Catechism of Gas- 
Lighting for Householders, Gasfitters, Millowners, Architects, 
Engineers, &c., &c. By Robert Wilson, C.E. 2nd Edition, 
with Folding Plates, Crown 8vo, sewed, 25. 6d. 

Bridge Construction in Masonry^ Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of sdect 
Works. By W. Davis Haskoll, C.E. Second Edition, wiUi 
the addition of 554 Estimates, and the Practice of Setting out Works, 
with 6 pages of Diagrams. Imp. 4to, 2/. I2s. 6d, half*morocco. 
"A work of the present nature by a man of Mr. HaskoU's experience, must prove 
invaluable. The tables of estimates considerably enhance its \9lL\xt.**—Engi»ieerini, 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 

of Embankments, Cuttings, &c., of Heights or Depths up to an 

average of 80 feet. By Joseph Broadbent, C.E., and Francis 

CAMTm, C.E. Cr. 8vo, oblong, 5^. cloth. 

**flrhe way in which accuracy is attamed, \sy a swa^lft division of each cross 

section into three elements, two of vrhich axe CQfD&UnX «Xk^ C!Qa Nvrai^^^ >& va- 

gmious. "^A/Aenafum, 
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Tramways and their Working. 

TRAMWAYS: their CONSTRUCTION and WORKING. 
Containing a Compreherisive History of the System ; an exhaus- 
tive Analysis of the Various Modes of Traction, including Horse 
Power, Steam, Heated Water, and Compressed Air ; a Description 
of the varieties of Rolling Stock ; and ample Details of Cost and 
Working Expenses, with Special Reference to the Tramways of the 
United Kingdom. By D. Kinnea^ Clark, M. I. C. E., Author 
of * Railway Machinery,' &c., in one vol. 8vo, with numerous Illus- 
trations and thirteen folding Plates, i8j. cloth. 
" All interested in tramways must refer to it, as all railway engineers have turned 

to the author's work * Railway Machinery.' *' — The Engineer, 

" Mr. Clark's book is indispensable for the students of the subject." — The Builder. 
" An exhaustive and practical work on tramways, in which the history of this 

kind of locomotion, and a description and cost of the various modes of laying tram> 

ways, are to be found." — Building News, 

Pioneer Engineering. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 
**The Art of Building," &c. With numerous Plates and Wood 
Engravings. Second edition, carefully revised, i2mo, 5^. cloth. 
*' A workmanlike production, and one without possession of which no man should 
start to encounter the duties of a pioneer engineer." — Athencntm. 

*' There is much in the book to render it very useful to an engineer proceeding to 
the colonies.'* — Engineer; 

Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE. By T. M. 
GooDEVE, M;A., Barrister-at-Law, Author of **The Principles 
of Mechanics," **The Elements of Mechanism," &c. Second 
Edition, With numerous Illustrations. Crown 8vo, 6j. cloth. 
" Professor Goodeve has given us a treatise on the steam engine, which will bear , 
comparison with anything written by Huxley or Maxwell, and we can award it no 
higher praise." — Engineer. 

** Mr. Goodeve's text-book is a work of which every young engineer should pos- 
sess himself. "-"^MiVf^ 'journal. 

Steam. 

THE SAFE USE OF STEAM : containmg Rules for Unpro- 
fessional Steam Users. By an Engineer. 4th Edition. Sewed, 6d^. 

" If steam-users would but learn this little book by heart, boiler explosions would 
become sensations by their rarity." — English Mechanic, 

Iron BHdges, Girders, Roofs, &c. 

A TREATISE ON THE APPLICATION OF IRON 
TO THE CONSTRUCTION OF BRIDGES, GIRDERS, 
ROOFS, AND OTHER WORKS. By Francis Campin, C.E. 
Second Edition, Revised and Corrected. i2mo, 3^-. cloth. 
** For numbers of young engineers the book is just the cheap> handy, first guide 
they want." — Middlesborough Weekly Neros. 

Construction of Iron Beams, Pillars, &c. 

IRON AND HEAT ; exhibiting the Principles concerned in the 
construction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By J^.i<i^s ^.^wovi^iv^ ^^. ^ 
Woodcuts, I2mcy cloth boards, 3s. . Ij 

*'A very useful and thoroughly practical \vll\e voVum^, m tN«^ v^vj ^<«S5Kr««aL^ 
drcuhtion amoaga working men,''— ilf in.'.-ff ^ourtMU. 
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Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, &r. cloth. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large Plates. By the late Geo. Watson 
Buck, M. I. C. E. Third Edition, revised by his Son, J. H. Watson 
Buck, M.I.C.E. ; and with the addition of Description to Dia- 
grams for Facilitating the Construction of Oblique Bridges, by 
W. H. Barlow, M. I. C. E. Royal 8vo, I2j. cloth, \jfust published, 
"The standard text book for all engineers regarding skew arches is Mr. Buck's 
treatise and it would be impossible to consult a better." — Engitteer. 

Gas and Gasworks. 

THE CONSTRUCTION OF GASWORKSH AND THE 
MANUFACTURE AND DISTRIBUTION OF COAL-GAS. 
Originally written by Samuel Hughes, C.E. Sixth Edition. 
Re-written and much Enlarged, by William Richards, C.E. 
With 72 Woodcuts. i2mo, 5j. cloth boards. \jfti5t published. 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geological Formations of 
England as influencing Supplies of Water. By Samuel Hughes, 
C.E. New and enlarged edition, i2mo, 4/. td. cloth. 

Locomotive-Engine Driving. 

LOCOMOTIVE.ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines. By Michael 
Reynolds, M.S.E., formerly Locomotive Inspector L. B. and 
S. C. R. Fourth Edition, greatly enlarged. Comprising A 
KEY TO THE LOCOMOTIVE ENGINE. With Illustra- 
tions and Portrait of Author. Crown 8vo, 4J. (id, cloth. 
** Mr. Reynolds deserves the title of the engine driver's friend." — Railway News. 
" Mr. Reynolds has supplied a want, and has supplied it well. We can confidently 

recommend the book not only to the practical driver, but to every one who takes an 

interest in the performance of locomotive engines." — Engineer. 

p ** Mr. Reynolds has opened a new chapter in the literature of the day. This 

admirable practical treatise, of the practical utility of which we have to speak in 

terms of warm commendation." — Aihetueum. 

The Engineer y Fireman^ and Engine-Be^. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, 
AND ENGINE-BOY : comprising a Historical Notice of the 
Pioneer Locomotive Engines and their Inventors, with a project 
for the establishment of Certificates of Qualification in the Running 
Service of Railways. By Michael Reynolds, Author of 
"Locomotive- Engine Driving." With Illustrations, and Portrait 
of George Stephenson. Crown 8vo. 4J. 6^. cloth. 
" From the technic^ knowledp;e of the author it will appeal to the railway man of 




dom 

9/a/z6?nary Engine Driving. 

STATIONARY ENGINE DRIVING. ^^ U. '^CM^ci^Ai^, 
Author of *' Locomotive Engine Diivms^^' ^^ *^^ ^^^* 
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Fire Engineering. 

FIRES, Fire-engines, and fire brigades. With 

a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire-Proof Buildings, and the Preservation oC 
Life from Fire; Statistics of the Fire Appliances in ^nglbh 
Towns ; Foreign Fire S3rstems ; Hints on Fire Brigades, &c, &c 
By Charles F. T. Young, C.E. With numerous Illustrations, 
handsomely printed, 544 pp., demy 8vo, i/. 4/. cloth. 
*' We can most heartily commend this \xx^L.**~^E'^^meering, 

"Mr. Young's book on ' Fire Engines and Fire Brigades' contains a mass ot 
information, which has been collected from a variety of sources. The subject is so 
intensely interesting and useful that it demands consideration."— ^»i7i/i>iE^AV«cv. 

Trigonometrical Surveying. 

an outline of the method of conducting A 

TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy. By Lieut. -Gen. Frome, R.E., late In- 
spector-General of Fortifications. Fourth Edition, Enlarged, and 
partly Re- written. By Captain Charles Warren, R.E. With 
19 Plates and 115 Woodcuts, royal Svo, I dr. cloth. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 

for setting out Curves from 5 to 200 Radius. By Alexander 

Beazeley, M. Inst. C.E. Second Edition. Printed on 48 Cards, 

and sold in a cloth box, waistcoat-pocket size, 3^. dd, 

" Each table is printed on a small card, which, being placed on the theodolite, leaves 

the hsmds free to manipulate the instrument — ^no small aavantage as regards the rapidity 

of work." — Engineer. 

** Very handy ; a man may know that all his day's work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind." — 
A thefueum. 

Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Leyelling. Second Edition, revised, with consider- 
able additions, and a Supplement on WATERWORKS, SEWERS, 
SEWAGE, and IRRIGATION. By W. Davis Haskoll, C.E. 
Numerous folding Plates. In One Volume, demy Svo, ik 5^., 
cloth boards. 

Large TunTiel Shafts. 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 
A Practical and Theoretical Essay. By J. H. Watson Buck, 
M. Inst. C.E., Resident Engineer, London and North- Western 
Railway. Illustrated with Folding Plates. Royal Svo, 12s. 

cloth. \yust publisJied, 

" Many of the methods given are of extreme practical value to tVte mason, and the 
observations on the form of arch, the rules for ordering the stone, and the construc- 
tion of the templates, will be found of considerable use. We commend the book to 
the engineering profession, and to all who have to build similar shafts." — Building 
Nctvs. 

•• Will be regarded by civil engineers as ol l\ve ulmost v2\\\^»^sA^»Ns2<^a&«.^\a'9B>i»% 
much time and obviate many mistakes.**'— CoIZiery Gicardian. 
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Survey Practice. 

AID TO SURVEY PRACTICE : for Reference in Surveying, 

Levelling, Setting-out and in Route Surveys of Travellers by Land 

and Sea. With Tables, Illustrations, and Records. By Lowis 

D*A. Jackson, A-M.I.C.E. Author of ** Hydraulic Manual and 

Statistics," '* Canal and Culvert Tables," &c. Large crown, 8vo, 

1 2 J. dd.^ cloth. ^ust published, 

" Mr. Jackson has^produced a valuable vade-ntecutn for the surveyor. ^ We can 

recommend this boolc as containing an admirable supplement to the teaching of the 

accomplished surveyor." — Athenteum. 

" A general text book was wanted, and we are able to speak with confidence of 
Mr. Jackson's treatise. . . . We cannot recommend to the student who knows 
something of the mathematical principles of the subject a better course than to fortify 
his practice in the field under a competent surveyor with a study of Mr. Jackson's 
useful manual. The field records illustrate every kind of survey, and will be found 
an essential aid to the htwAtxAy— Building News. 

** The author brings to his work a fortunate union of theory and practical expe- 
rience which, aided by a clear and lucid style of writing, renders the book both a very 
useful one and very agreeable to xeaA.** -^Builder. 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. Bv Chas. Slagg, Assoc Inst C. E. Crown Svo, y. cloth. 

"A very useful book, and may be safely recommended. The author has had 
practical experience in the works of which he Xxez.\s"'~-Builder. 

Locomotives. 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With large additions treat- 
ing of the Modern Locomotive, by D. Kinnear Clark, C.E., 
M.I.C.E., Author of" Tramways, their Construction and Working," 
&c., &c With numerous Illustrations. i2mo. 3^. 6d, cloth boards. 

" The student cannot fail to profit largely by adopting this as his preliminary text- 
book." — Iron and Coal Trades Review. 

*' Seems a model of what an elementary technical book should be.." — Academy. 

Fuels aTtd their Economy. 

FUEL, its Combustion and Economy ; consisting of an Abridg- 
ment of "A Treatise on the Combustion of Coal and the Prevention 
of Smoke." By C. W. Williams, A. I. C.E. With extensive 
additions on Recent Practice in the Combustion and Economy of 
Fuel — Coal, Coke, Wood, Peat, Petroleum, &c. ; by D. Kin- 
near Clark, C.E., M.I.C.E. Second Edition, revised. With 
numerous Illustrations. i2mo. 4J. cloth boards. \Just published. 
*' Students should buy the book and read it, as one of the most complete and satis- 
factory treatises on the combustion and economy of fuel to be had." — Engineer. 

Roads and Streets, 

THE CONSTRUCTION OF ROADS AND STREETS. In 
Two Parts. I. The Art of Constructing Common Roads. By 
Henry Law, C.E. Revised and Condensed by D. Kinnear 
Clark, C.E.— II. Recent Practice in the Construction of Roads 
and Streets : including Pavements of Stone, Wood, and Asphalte. 
By D. Kinnear Clark, C.E., M.l.C.^. \2mo, <^s. cloth. 

' *A book which every borough surveyor and cagavtftT m>a&\. v»a«s&^%ck.^N«\QiE&L^«iAlL 
be of considerable service to archiUcts,buM«*,aa^ptQt^T\>j cPOT«x*%,««»&qr— 
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Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C.E. 
Consisting of a Series of Tables, with Rules, Explanations of 
Systems, and Use of Theodolite for Traverse Surveying and Plotting 
the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting out and Re- 
ducing Levels to Datum, and Plotting Sections in the ordinary 
manner; Setting out Curves with the Theodolite by Tangential 
Angles and Mmtiples with Right and Left-hand Readings of the 
Instrument ; Setting out Curves without Theodolite on the System 
of Tangential Angles by Sets of Tangents and Offsets ; and Earth- 
work Tables to 80 feet deep, calculated for every 6 inches in depth. 
With numerous woodcuts. 4th Edition, enlarged. Cr. 8vo.I2j. doth. 

" The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables existmg all the ^asR!t**-~^Atherutufn, 

** The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession. —ilftifm/ 

Earthwork, Measurement and Calculation of, 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With' 
numerous Diagrams. i8mo, 7.s, dd, cloth. 

" As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth- 
work will mid a great amoimt of practical information very admirably arranged, and 
available for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices." — Artizan, 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensington. Third Edition, carefully revised. With upwards 

of 300 Plates and Diagrams. i2mo, dotl^ strongly bound, 4/. 

" A copy of it should be kept for reference in evory drawing office." — Engineering. 
** Indiq>ensable for teachers of engineering &cvmiig"'^Mechanics* Magazine* 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHAEOLOGY, the FINE ARTS, &c. By John Weale. 
Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of " Ure*s Dictionary of Arts," 
&c i2mo, cloth boards, 6x. 

** The best small technological dictionary in the language." — Architect. 

** There is no need now to speak of the excellence of this work ; it received the ap- 
|>roval of the community long ago. Edited now by Mr. Robert Htmt, and published 
in a cheap, handy form, it will be of the utmost service as a book of reference scarcely 
to be exceeded in value." — Scotsman, 

" The absolute accuracy of a work of this character can only be judg^cd of after 
extensive consultation, and from our examinatvon \l aiw^ax^ N«rj ^orttxx. "«sA. ^^c^ 
complete,'*''-Mming yoitmal. 
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MINING, METALLURGY, ETC. 

4 

MetalliferoTis Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 

MINING. By D.C. Davies, F.G.S., author of ** A Treatise on 

Slate and Slate Quarrying." With numerous wood engravings. 

Second Edition, revised. Cr. 8vo. I2j. 6rf. cloth. \Just published, 

" Without question, the most exhaustive and the most practically useful work we 

have seen ; the amount of information given is enormous, and it is given concisely 

and mteWigihly.*'— Mining yournal, 

** The voltune is one which no student of mineralogy should be without "—C£?//«>rK 
Guardian. 

" The author has gathered together from all available sources avast amount of 
really useful information. As a history of the present state of mining throughout 
the world this book has a real value, and it supf>lies an actual want, for no such mfor- 
ination has hitherto been brought together within such limited space." — Athemeum. 

Slate and Slate Quarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., 
Mining Engineer, &c. With numerous Illustrations and Folding 
Plates. Second Edition, carefully revised . 1 2mo, 3J. dd. cloth boards. 
*' Mr. Davies has written a useful and practical hand-book on an important industry, 
with all the conditions and details of which he appears familiar." — Engineering. 

" The work is illustrated by actual practice, and is unusually thorough and lucid. 
• . . Mr. Davies has completed his work with industry and skill." — Builder, 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, cloth boards, 5j. 
" Has the merit of brevity and conciseness, as to less important points, iwhile all 
material matters are very fully and thoroughly entered voXxi,— Standard. 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Minmg Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo, 3 J. With an Atlas of Plates, containing 235 Illustrations. 
4to, 6j. Together, 9j. cloth boards. 
" Students in the Science of Mining, and Overmen, Captains, ManagerS| and 

Viewers may gain practical knowledge and useful hmts oy the study ot Mr. 

Morgans' Manual." — Colliery Guardian. 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties. By William Lintern, Mining atfd Civil 
Engineer. With four Plates of Diagrams, Plans, &c., i2mo, 4^. cloth. 
'*Cont£uns much valuable information given in a small compass, and which, as fiar 
as we have tested it, is thoroughly trustworthy."— Iron and Coal Trades Review, 

*** The above, bound with Thoma.^'s TftSL.^^. ^t^^^^^isi»\ 
Price 7s, 6d. cloth. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 1 1 

Coal and Coal Mining. 

COAL AND COAL MINING i a Rudimentary Treatise on. By 

Warington W. Smyth, M.A., F.R.S., &c., Chief Inspector 

of the Mines of the Crown. New edition, revised and corrected. 

i2mo, with numerous Illustrations, 4J. doth boards. 

" Every portion of the volume appears to have been prepared with much carCi and 

as an outline is given of every known coal-field in this and other countries, as w6ll as 

of the two principal methods of working, the book will doubtless interest a very 

large number of readers." — Mining Journal. 

Ufidergroufid Pumping Machinery. 

MINE DRAINAGE ; being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with 
a Description of a large number of the best known Engines, their 
General Utility and the Special Sphere of their Action, the Mode 
of their Application, and their merits compared with other forms 
of Pumping Machinery. By Stephen Michell, Joint-Author 
of " The Cornish System of Mine Drainage." 8vo. \ln the press. 



NAVAL ARCHITECTURE, NAVIGATION, ETC. 

f_ 

Pocket Book for Naval Architects & Shipbuilders. 

THE NAVAL ARCHITECTS AND SHIPBUILDER'S 
POCKET BOOK OF FORMULA, RULES, AND TABLES 
AND MARINE ENGINEER'S AND SURVEYOR'S HANDY 
BOOK OF REFERENCE. By Clement Mackrow, Naval 
Draughtsman, Associate of the Institution of Naval Architects. 
With numerous Diagrams, &c. Fcap., strongly bound in leather, 
with elastic strap for pocket, 12^. (xl, 
" Should be used by all who are engaged in the construction or design of vessels." 
— Eneitteer. 

" There is scarcely a subject on which a naval architect or shipbuilder can require 
to refresh his memory which will not be found within the covers of Mr. Mackrow's 
book.** — English Mechanic. 

** Mr. Mackrow has compressed an extraordinary amount of information into this 
useful volume." — Athenaum. 

Grantham's Iron Ship-Building. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, also considerably enlarged, i2mo, cloth limp. 
By John Grantham, M. Inst. C.E., &c 2/. 2s, complete. 

" Mr. Grantham*s work is of great interest. It will, we are confident, command an 
extensive circulation among shipbuilders in general. By order of the Board of Admi- 
ralty, the work will form the text-book on which the examination in iron ship-building 
of candidates for promotion in the dockyards will be mainly based.*' — Engitteering. 

Pocket-Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOR- 
MULiE FOR MARINE ENGINEERS. By Frank Proctor, 
A.I.N.A. Second Edition, revised and enlarged. Royal 32mo, 
leather, gilt edges, with strap, 4;. 

"A most useful compani(m to all maxme en^een.** — United ScvTilce OwmU^. 

"Scarcely anything required by a nnvail entgioinex «.\!^«ax% %» 'Va?'^ \siw». %sit^ 
gotten, " — /fVMM 
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Light-Houses. 

EUROPEAN UGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. By Major George H. 
Elliot, Corps of Engineers, U.S. A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text 8vo, 2IJ. dutb. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns* Water Supplies, Docks and Harbours ; with Description 
and Use of Surveying Instruments. By W. Davis Haskoll, C. E. 
With 14 folding Plates, and numerous Woodcuts. 8vo, I2J.6^. cloth. 

"A most useful and well arranged book for the aid of a student" — Builder. 

" Of the utmost practical utiUty, and may be safely recommended to all students 
who aspire to become clean and expert surveyors." — Mining Journal. 

Storms. 

STORMS : their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasius. Crown 8vo, lou. 6d. cloth boards. 

Rudimentary Navigation. 

THE SAILOR'S SEA-BOOK: a Rudimentary Treatise on Navi- 
gation. By James Greenwood, B. A. New and enlaiged edition. 
By W. H. RossER. i2mo, y, cloth boards. 

Mathematical and Nautical Tables. 

MATHEMATICAL TABLES, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on 
Logarithms. By Henry Law, C. E. T(^ether with a Series of 
Tables for Navigation and Nautical Astronomy. By J. R. 
Young, formerly Professor of Mathematics in Belfast College. 
New Edition. i2mo, 4;. cloth boards. 

Navigation [Practical) ^ with Tables. 

PRACTICAL NAVIGATION : consisting of the Sailor's Sea- 
Book, by James Greenwood and W. H. Rosser ; together 
with the requisite Mathematical and Nautical Tables for the Work- 
ing of the Problems. By Henry Law, C.E., and Professor 
J. R. Young. Illustrated with numerous Wood Engravings and 
Coloured Plates. i2mo, ^s, strongly half bound in leather. 



WEALE'S RUDIMENTARY SERIES. 

The following books in Naval Architecture, etc.y are published in the 

above series. 

MASTING, MAST-MAKING, AND RIGGING OF SHIPS. By 

Robert Kipping, N. A. Fourteenth Edition. i2mo, 2x. 6^. cloth. 

SAILS AND SAII^MAKING. Tenth Edition, enlarged. By Robert 

Kipping, N.A. Illustrated. i2mo, 3^. cloth boards. 
NAVAL ARCHITECTURE. By James Peake. Fourth Edition, 
with Plates and Diagrams. l2mo, v. cloth boards. 
MARINE ENGINES, AND STE.\M. N1L?>^^\.'S. "fc^ ^q^^t 
Murray, C.E. Seventh Edition. i2mo, -^s, M, eto?ecv\i«wft*. 
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ARCHITECTURE, BUILDING, ETC. 
Constrtiction. — • — 

THE SCIENCE of BUILDING i An Elementary Treatise on 

the Principles of Construction. By E. Wyndham Tarn, M. A., 

Architect. With 47 Wood Engravings. Demy 8vo. &r. ddf. doth. 

*' A very valuable book, which we strongly recommend to all students." — Builder, 

** No architectural student should be wimout this hand-book." — Architect 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE 5 beinff a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. Wickes, Architect, 
Author of " The Spiresand Towersof the Mediaeval Churches of Eng- 
land," &c, 31 Plates, 4to, half morocco, gilt edges, i/. is, 
*^^* Also an Enlarged edition of the above. 61 Plates, with Detailed 

Specifications, Estimates, &c. 2/. 2s, half morocco. 
'* The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuable and sMggts\xvt,—BuUdiHg; Newt, 

Useful Text-Book for Architects. 

THE ARCHITECT'S GUIDE i Bemg a Text-book of Useful 
Information for Architects, Engineers, Surveyors, Contractors, 
Clerks of Works, &c, &c By Frederick Rogers, Architect, 
Author of * 'Specifications for Practical Architecture,** &c With 
numerous Illustrations. Crown 8vo, dr. cloth. 
'* As a text-book of useful information for architects, engineers, surveyors, &c., it 
would be hard to find a handier or more complete little vKAyxva^!*-— Standard. 

Taylor and Cresys Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S.A., and Edward Cresy, Esq. 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
the late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detail. Large folio, with 130 Plates, 
half-bound, 3/. 3J. 
*,* Originally published in two volumes, folio, at 18/. i&r. 

Vitruviu^ Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A, F.R.A.S. 
Numerous Plates. i2mo, cloth limp. 5j. 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect. New Edition, revised and enlarged. By G. 
HusKissoN Guillaume, Architect. i2mo, cloth boards, 41. 
" Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a box of instruments." — Architect. 

" A large amount of information, which young architects will do well to acquire, if 
they wikh to succeed in the everyday work of their profession."— JS'M^/wAilftrcAaffiu:. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWlli^Ci iox >(Jm. CS^!^:ikKTC^r«. 

B\JiLDis.Vi and YOUNG ST\3i3iE^T \si K:w;:,vsx:^^::^^s«fc* 

By GsoRGS Pyne. "With 1 iV "PAaXca^ ^^Ol is* fid. \«»x^*» 
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The House-Owner^ s Estimator. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What will it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Ajchitectural 
Surveyor and Builder. By the late James D. Simon, A.R.I.B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
corrected to present time. Crown 8vo, cloth, 3^. 6</. 

"In two years it will repay its cost a hundred times over." — Field. 

" A very handy book for those who want to know what a house will cost to build, 
alter, or xe^ak.** —English Mechanic. 

Boiler and Factory Chimneys. 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 
and Stability, with a chapter on Lightning Conductors. By Robert 
Wilson, C.E., Author of ** Treatise on Steam Boilers," &c., &c 
Crown 8vo, 3^. dd. cloth. 

Civil and Ecclesiastical Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL, 

Including Church Restoration. By Sir Edmund Beckett, 
Bart., LL.D., Q.C., F.R.A.S., Chancellor and Vicar-General 
of York. Author of "Clocks and Watches and Bells," &c. 
Second Edition, i2mo, 5j. cloth boards. 
" A book which is always amusing and nearly always instructive. Sir E. Beckett 

will be read for the raciness of hb style. We are able very cordially to recommend 

all persons to read it for themselves. The style throughout is in the highest d^ree 

condensed and epigrammatic."— y/w^j. 

" We commend the book to the thoughtful consideration of all who are interested 

in the building axt,"— Builder. 

Architecture, Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modem. 
Consisting of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbett. 
In one volume, half-bound (pp. 1, 100), copiously illustrated, I2x. 
*^* Sold separately y in two vols., tis follows — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitruvius 
and Aberdeen's Grecian Architecture. Price 6j. half •bound. 

N.B.— Ti^w is the only edition of VITRUVIUS procurable at a 
moderate price. 

MODERN ARCHITECTURE. Containing the Orders, bv Leeds ; 
The Styles, by Bury; and Design, by Garbett 6j. half-bound. 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of ** Building Construction," &c. 
Second Edition, carefully revised. i2mo, 6s. dcA-Vi boards. 
'• Gmtains a. mass of Informadon of use to iVve amaiVcux aadk ol n^m* \o ^« \ra.Oulc»S. 
aua, "^^,^/uJk Mgckanic. 
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Plumbing. 

PLUMBING ; aText-book to the Practice of the Art or Craft of the 
Plumber. With chapters upon House-drainage, embodying the 
latest Improvements. By W. P. BucHAN, Sanitary Engineer. 
Second Edition, enlarged, with 300 illustrations, i2mo. 4/. cloth. 
" The chapters on house-drainage may be usefully consulted, not only by plumbersj 
but also by engineers and all engaged or interested in house-building." — Iron. 

Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. By Professor Thomas L. Donald- 
son, M.LB.A. New Edition, in One large volume, 8vo, with 
upwards of 1000 pages of text, and 33 Plates, cloth, i/. \\s, dd, 
" In this work forty-four specifications of executed works are given. . . . Donald- 
son's Handbook of Specifications must be bought by all architects." — Buiider. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 
A Guide to the Architect, Engineer, Surveyor, and Builder ; with 
an Essay on the Structure and Science of Modem Buildings. By 
Frederick Rogers, Architect. 8vo, 15^. cloth, 

%* A volume of specifications of a practical character being greatly required, and the 
old standard work of Alfred Bartholomew bemg out of print, the author, on the basis 
of that wOTk, has produced the above. — Extract from Preface, 

Designing, MeasuHng, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURINGand VALUING ARTIFICERS' WORKS; contaming 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants,^ and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construe- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lor. 6^. cloth. 

" Well fulfils the promise of its title-page. Mr. Tarn's additions and revisions have 
much increased the usefulness of the work.*' — Engineering, 

Beaton's Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters' 
and Joiners' work, priced according to the present value of material 
and labour. By A^ C. Beaton, Author of ''Quantities and 
Measurements." Second Edition. Waistcoat-pocket size. is. 6d, 

Beaton* s Builders' and Surv^ors Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: contaming a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Tecbmcai Du:ec\ioTk& lox \&!eASQa^ss;iJ^^^^\^ 
aU the Building Trades, &c. "Bv K, C^^AI^Q^* ^^ksso^^^ 
Wftistcoat-pocket size. !<• 6(2. 
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Builder's and Contractors Price Bqok. 

LOCKWOOD & CO/S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1880, containing the latest prices of all kinds 
of Builders' Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
F. T. W. Miller, Architect and Surveyor. Fcap. half-bound, \i. 



CARPENTRY, TIMBER, ETC. 
Tredgold^s Carpentry y new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY: 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Araies, 
Bridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materisds, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (i I of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. In 
I vol., 4to, published at 2/. 2f., reduced to i/. 5^-. cloth. 
"Ought to be in every architect's and every builder's library, and those who 
do not already possess it ought to avail themselves of the new issue." — Builder. 

"A work wlu>se moniunental excellence must commend it wherever skilful car- 
pentry is concerned. The Author's principles are rather confirmed than impaired by 
time. The additional plates are of great intrinsic -mhxtJ'-'BuildiMf^ News, 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By Richard E. 

Grandy. Comprising : — An Analysis of Deal Standards, Home 

and Foreign, wim comparative Values and Tabular Arrangements 

for Fixing Nett Landed Cost on Baltic and North American Deeds, 

including all intermediate Expenses, Freight, Insurance, &c, &c. ; 

together with Copious Information for the Retailer and Builder. 

2nd Edition. Carefiilly revised and corrected. i2mo, 3^. 6d^. doth. 

" Everything it pretends to be : built up gradually, it leads one fironi a forest to a 

treenail, and throws in, as a makeweieht, a host of material concerning bricks, columns, 

cisterns, &c. — all that the class to whom it appeals requires."— J^nf^/wA Mtchanic. 

Timber Freight Book, 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker. Crown 8vo, 6j. cloth. 

Tailesfor Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Superficial 
Yeet in Boxes or Packing-Cases, from six inches square and 
upwards. Compiled by William Richardson, Accountant 
Second Edition. Oblong 4to, 3^. 6<i. dotii. 
''Vnilsatve much labour and calculation to packing-caafe tMk«»wA^a»'^<^>a» 
P»cluae-casc8. ''--Grocer. " Invaluable labour-sacvVn^ U\fta%.**— Iwitiwnair. 
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Hortoris Measurer. 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c. ; Unequal-sided, Square-sided, Oc- 
tagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in hewing the trees, 
&c ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. By Richard Horton. 
Third edition, with considerable and valuable additions, i2mo, 
strongly bound in leather, 5^. 

Horton' s Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
and Decimal Tables, &c. By R. Horton. i2mo, 2j. leather. 

Nicholson's Carpenter's Guide. 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S. A., together with Practical Rules on 
Drawing, by George Pynb. With 74 Plates, 4to, i/. is, doth. 

Dowsing s Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, £rom 
One to a Thousand Pieces, also the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburgh Standard 
Hundred, &c., &c. Also a variety of omer valuable information. 
By William Dowsing, Timber Merchant Third Edition, Re- 
vised. Crown 8vo, y, cloth. 

"Everything is as concise and clear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it." — Hull Advertiser. 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, beii^ a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Essay on the Strength of Timber, Remarks on the 
Growth of Timber, &c By W. Richardson. Fcap. 8vo, 3J. dd, cl. 

Woodworking Machinery. 

WOODWORKING MACHINERY ; its Rise, Progress, and 

Construction. With Hints on the Management of Saw Mills and 

the Economical Conversion of Timber. Illustrated with Examples 

of Recent Designs by leading English, French, and American 

Engineers. By M. Powis Bale, M.I.M.E. Large crown 8vo, 

I2J. (yd. cloth. ^ust published. 

" Mr. Bale is evidently an expert on the subject, and he has collected so much 

nformation that his book is all-sufficient for builders and others engaged in the con- 

versioq of ySxv^itx." —Architect. 

** The most comprehensive compendium^ of wood-workitve ^x\;vk.\\\\vcx^ >«^ \«m^ 
seen. The author is a thorough master of Vus suib^ecl.** — Biiudiiii; Nnus. 
" It should be in the office of every wood-vioiVvn^ t^ccXorj ." — EngliiH M ccImx^wc * x 
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MECHANICS, ETC. 
Mechanics Workshop Companion. 

THE OPERATIVE MECHANICS WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TIC AL ASSISTANT. By W. Templeton. 12th Edit., with 
Mechanical Tables for Operative Smiths, Millwrights, Engineers, 
&c. ; and an Extensive Table of Powers and Roots, i2mo, 5^. bound. 
" As a text-book in which mechanical and commercial demancUare judiciously met, 
Tkmpleton's Companion stands yxscciw^SXt.^'*— Mechanics' Magazine. 

" Admirably adapted to the wants of a very lai^^e class. It has met widi great 
success in the engineering workshop, as we can testify ; and diere are a great many 
men who, in a great measure, owe their rise in life to this little work."— ^immm^ Nem$, 

Engineers and Machinist's Assistant, 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by Wm. Templeton. 6th Edition, ifmo, zs. 6d. doth. 
"A more suitable present to an aj^rentice to any of the mechanical trades could not 
possibly be noi^"— Building Hews, 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in lengOi, 
by I to 108 inches in breadth. For the use of Architects, Engineers, 
Tunber Merchants, Builders, &c. By J. Hawkings. Fcp, 3J. 6d. d. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with l^otes, by 
Dr. Pole, F.R.S.,M.LC.E., &c With 28 Plates, 8vo, idr. 6flr. cL 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By R, Wilson, C.E. 
Fifth Eldition. i2mo, 6j. doth. 



The best work on boilers which has come tmder our notice." — Engineering, 
The best treatise that has ever been published on steam boilers." — Engineer, 



Power in Motion. 

POWER IN MOTION: Horse Power, Toothed Wheel Gearing, 
Long and Short Driving Bands, Angular Forces, &c. By James 
Armour, C.E. With 73 Diagrams. i2mo, 3J., cloth. 

Mechanics. 

THE HANDBOOK OF MECHANICS. By Dionysius 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University College, London. New Edition, Edited 
and considerably Enlarged, by Benjamin Loewy, F.R. A.S., &c., 
&c, ^ith sy8 Illustrations, post 8vo, 6s, cloth. ♦ 

"TAe explanations throughout are studiousVv popvxVai, axv^ tMfeVa&becn taken to 
show the application of the various branches o£ pYi^yLi:^ io ^2&ft VB.^>ai.^xa\ ^te^vai^ xv* 
the practical business of life," —Mining JoumaU 
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MATHEMATICS, TABLES, ETC. 
Gregory's Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common, 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
PtJRE Mathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL. D. , F.R. A. S. Enlarged by Henry Law, C. E. 4th Edition, 
carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast Coll. With 13 Plates. 8vo, i/. is, doth. 

" The engineer or architect will here find ready to his hand^jTules for solving nearly 
every mathematical difficulty that may ari^e in his practice. The rulra are in all cases 
explained by means of examples clearly worked out." — Builder, 

** One of the most serviceable books for practical mechanics. . . . ** —Building News,* 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DowLiNG, C.E. 2nd Edit., revised and enlarged. 8vo, los. 6d, cl. 
" Their accuracy has been certified by Prof. Airy, Astronomer-Royal.**— -ffi«Wlpr, 

Inwood's Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c, together with Smart's Five Tables of Compoimd 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect. The 21st edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &a, by M. FAdor Thoman, of the Soci^t^ 
Credit Mobilier of Paris. i2mo, &r. cloth. 
** Those interested in the purchase and^ sale^ of estates, and in the adjustment o\ 

compensation cases, as well as in transictions in annuities, life insurances, &c., will 

find the present edition of eminent service."— iS'Mt^Wm>^. 

Geometry for the Architect, Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic; giving Rules for the Delineation and Application of 
various Geometrical Lines, Figures and Curves. By E. W. Tarn, 
M.A., Architect, Author of "The Science of Building," &c. 
With 164 Illustrations. Demy 8vo. 12s, 6d, cloth. 

Matliematical Instrununts. 

MATHEMATICAL INSTRUMENTS: Their Construction, 
Adjustment, Testing, and Use ; comprising Drawing, Measarlsv^^ 
Optical, Surveying, and AstrotvomVcaX \TjsXx>MaRXiL\s». ^-^ ^\^* 
HEfkTH^Ky M.A. Enlarged EdVliou, lot >i\\ft mosX ^^^ «ox>s.^il 
re-written. Numerous Woodculs, i2mo» V* ^^"^^ 
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Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. By FftDOR Thoman, 
of the Soci^t^ Cr^t MobUier, Paris. 3rd Edit., i2mo, 4^. 6^. cl. 
*' A very powerful work, and the Author has a very remarkable command ol hit 
•ubject"— Pr^jwr ^. de Morgem, 

Iron and Metal Trades^ Calculator. 

THE IRON AND METAL TRADES' COMPANION-- 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from 15. per cwt. to II2J. per 
cwt., and from one farthing per lb. to u. per lb. Each Table ex- 
tends from one lb. to 100 tons. ByT. Down IE. 396 pp., gj., leather. 
" A most useful set of tables, and will supply a want, for nothing like them before 
existed." — Building News. 

Iron and Steel. 

'IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Information for Ironmasters and 
their Stocktakers ; Managers of Bar," Rail, Plate, and Sheet Rolling 
Mills ; Iron and Metal Founders ; Iron Ship and Bridge Builders ; 
Mechanical, Mining, and Consulting Engineers ; Architects, Builders, 
&c. By Ch ARLES HoARE, Author of * The Slide Rule,' &c Eighth 
Edition. With folding Scales of "Foreign Measures compared 
with the EngUsh Foot," and "fixed Scales of Squares, Cubes, 
and Roots, Areas, Decimal Equivalents, &c." Oblong, 32mo, dr., 
leather, elastic-band. 
" For comprehensiveness the book has not its equal." — Iron. 

Compretiensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, a»: 300 Pro- 
gressive Rates, from i Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which, with their Combinations, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole being 
calculated and designed to ensure Correctness and promote 
Despatch. By Henry Harben, Accountant, Sheffield. New 
Edition. Royal 8vo, i/. 5j., strongly half-bound. 

Comprehensive Discount Guide. 

THE DISCOUNT GUIDE : comprising several Series of Tables 

for the use of Merchants, Manufacturers, Ironmongers, and others, 

by which may be ascertained the exact profit arising from any mode 

of using Discounts, either in the Purchase or Sale of Goods, and 

the method of either Altering a Rate of Discount, or Advancing a 

Price, so as to produce, by one operation, a sum that will realise 

any required pront after allowing one or more Discounts : to which 

ase added Tables of Profit or Advance from I J to 90 per cent., 

Tables (^Discount from i J to Q^lpet ceut., and Tables of Oommis- 

sion, &c., from i to lO per cent. B^ HEi^'RX'ftKKWE.^, K.^q\skc»sv\. 

JVeTT Edition, Demy 8vo. ^1 55., YvaVi-boMiv^. 
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SCIENCE AND ART. 
Dentistry, — • — 

MECHANICAL DENTISTRY. A Practical Treatise on the 
Construction of the various kinds of Artificial Dentures. Com- 
prising also Useful Formulae, Tables, and Receipts for Gold 
Plate, Clasps, Solders, etc., etc. By Charles Hunter. With 
numerous Wood Engravings. Crown 8vo, *J5. 6d. Cloth. 
"The work is very practical." — Monthly Review of Dental Surgery. 

"An authoritative treatise We can strongly recommend Mr. Hunter's 

treatise to all students preparins: for the profession of dentistry, as well as to every 
mechanical dentist." — Duhlin youmal qf Medical Science. 

"The best book on the subject with which we arc acquainted." — Medical Pres» 
and Circular. 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B. A. Crown 8vo, 3J. 6d. cloth. 

^'A thoroughly scientific treatise in popular language. • It is evident that the 
author has mastered his subject in its scientific aspects." — Morning Advertiser. 

" We would particularly recommend teachers of the art to place it in every pupil's 
hands, and we feel sure its perusal will be attended with advantage." — Brewer, 

Gold and Gold-Working. 

THE PRACTICAL GOLD- WORKER; or. The Goldsmith's 
and Jeweller's Instructor. The Art of Alloying, Melting, Re- 
ducing, Colouring, Collecting and Refining. The processes of 
Manipulation, Recovery of Waste, Chemical and Physical Pro- 
perties of Gold, with a new System of Mixing its Alloys ; Solders, 
Enamels, and other useful Rules and Recipes, &c. By George 
E. Gee. Crown 8vo, yj. dd. cloth. 
" A good, sound, technical educator, and will be generally accepted as an 
authority. It gives full particulars for mixing alloys and enamels, is essentially a book 
for the workshop, and exactly fulfils the purpose intended." — Horological youmal. 
" The best work yet printed on its subject for a reasonable price. We have no 
doubt that it will speedily become a standard book which few will care to be with- 
out." — Jeweller and Metalworker. 

" We consider that the trade owes not a little to Mr. Gee, who has in t«ro volumes 
compressed almost the whole of its literature, and we doubt n it that many a young 
beginner will owe a part of his future success to a diligent study of the pages which 
are peculiarly well adapted to his use." — Clerkenwell Press. 

" It is essentially a practical manual, intended primarily for the use of working 
jewellers, but is well adapted to the wants of amateurs and apprentices, containing, 
as it does, trustworthy information that only a practical man can supply." — English 
Mechanic, 

Silver and Silver Working. 

THE SILVERSMITH'S HANDBOOK, containing full In- 
structions for the Alloying and Working of Silver, including the 
different modes of refining and melting the metal, its solders, the 
preparation of imitation alloys, methods of manipulation, preven- 
tion of waste, instructions for improving and finishing the surface 
of the work, together with other useful information and memoranda. 
By George E. Gee, Jeweller, &c. Crown 8vo, 71. (yd, cloth. 
" This work is destined to take up as good a position in technical literature as the 
Practical Goldworkery a book which has passed through the ordeal of critical ex- 
amination and business tests with great success." — Jeweller and Metalworker. 

" The chief merit of the work is its practical character. . . . The workers in 
the trade will speedily discover its merits when they sit down to study xt," '-English 
Mechanic. 

"Th'tBwork forms a valuable sequel to the avL\iiofs Practical GoldiMOYVtY^-wsw^ 
supplies a want long felt in the silver trade."— StiversmitK s Trade •Journal. 
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Electric Lighting. 

ELECTRIC LIGHT : Its Production and Use, embodying plain 

Directions for the Working of Galvanic Batteries, Electric Lamps, 

and Dynamo-Electric Machines. By J. W. Urquhart, C. E., 

Author of ** Electroplating : a Practiod Handbook." Edited by 

F. C. Webb, M.I.C.E., M.S.T.E., With 94 Illustrations. 

CrowTi 8vo, 7j. dd. cloth. \y*^^ published, 

" It is the only work at present available, which gives in lan^fuage intelligible for 

the most part to the ordinary reader, a general but concise history of the means 

which have been adopted up to the present time in producing the electric light."— 

Metropolitan. 

" Au important addition to the literatiu-e of the electric light. Students of the 
subject should not fail to read xV— Colliery Guardian. 

" As a popular and practical treatise on the subject, the volume may be thoroughly 
recommended."— ^rw/(7/ Mercury. 

Electrotyping^ etc. 

ELECTROPLATING: A Practical Handbook, including the 
Practice of Electrotyping. By J. W. Urquhart, C.E. With 
numerous Illustrations. Crown 8vo, 5^. cloth. 
"The volume is without a rival in its particular sphere, and the lucid style in 
which it is written commends it to those amateurs and experimental electrotyp«rs 
who have but slight, if any, knowledge of the processes of the art to which they turn 
their attention." — Design and Work. 
" A large amount of thoroughly practical information." — Telegraphic Journal, 
** An excellent practical manual. — Engineering. 

** The information given appears to be based on direct personal knowledge. . . • 
Its science is sound, and the style is always c^eax.'* —Athenteutn. 

"Any ordinarily intelligent person may become an adept in electro-depo^tion 
with a very little science indeed, and this is the book to show him or her the vray." 
^Builder. 

The Military Sciences. 

AIDE-MEMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefiilly revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, 4/. lox. 

" A compendious encyclopaedia of military knowledge"— .fftiM^Xf^jfA Review. 

'* The most comprehensive work of reference to the imlitary and coUatexal sciences." 
"^Volunteer Service Gaxette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, I2j. complete. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES: their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For the Use of Dyers, Printers, Dryssdters, Brokers, &c By J, 
W. Slater. Post 8vo, 7^. 6^. cloth. 

"A complete encyclopaedia of the materia tinctoria, TV\ft mformatioii k lull 
»nd precise, and the methods of deterimnmsthi&v^\x«Qi«x>iM^«&\A^t;\Kkws^$^^ 
tion, are practical as well as valuable."— Cfc«Hut and Drussut. 
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The Alkali Trade — Sulphuric Acidy etc. 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer, Newcastle-upon- 
Tyne and London. With 232 Illustrations and Working Draw- 
ings, and containing 386 pages of text. Super-royal 8vo, 
2/ I2J. 6d. cloth. [Just published. 

This nuork provides (i) a Complete HancUtook for intending Alkali and Sulphuric 
Acid Manufacturers, and for those already in the field who desire to improve their 
plant, or to become practically acquainted with the latest processes and developments 
of the trade ; (2) a Handy Volume which Manufacturers can put into the hands oj 
their Managers and Foremen as a useful guide in their daily rounds of duty. 

Synopsis of Contents. 



Chap. I. Choice of Site -and General 
Plan of Works — II. Sulphuric Acid — 
III. Recovery of the Nitrogen Com- 
pounds, and Treatment of Small Pyrites 
—IV. The Salt Cake Process— V. Legis- 
lation upon thej Noxious Vapours Ques- 
tion — VI. The Hargreaves* and Jones* 
Processes— VII. The Balling Process— 
VIII. Lixiviation and Salting Down— 



IX. Carbonating or Finishing — X. Soda 
Crystals — XL Refined Alkali — XII. 
Causcic Soda — XIII. Bi-carbonate of 
Soda — XIV. Bleaching Powder— XV. 
Utilisation of Tank Waste— XVI. General 
Remarks — Four Appendices, treating of 
Yields, Sulphuric Acid Calculations, Ane- 
mometers, and Foreign Legislation upon 
the Noxious Vapours Question. 



"The author has given the fullest, most practical, and, to all concerned in the 
alkali trade, most valuable mass of information that, to our knowledge, has been 
published in any language." — Engineer, 

" This book is written by a manufacturer for manufacturers. The working details 
of the most approved forms uf apparatus are given, and these are accompanied by 
no less than 232 wood engravings, all of which may be used for the purposes of con- 
struction. Every step in the manufacture is very fully described in this manual, and 
each improvement explained. Everything which tends to introduce economy into 
the technical details of this trade receives the ftillest attention. The book has been 
produced with great completeness." — Athenaum. 

"The author is not one of those clever compilers who, on short notice, will 'read 
up' any conceivable subject, but a practical man in the best sense of the word. We 
find here not merely a sound and luminous explanation of the chemical principles of 
the trade, but a notice of numerous matters which^ have a most important bearing 
on the successful conduct of alkali works, but which are generally overlooked by 
even the most experienced technological authors. This most valuable book, which 
we trust will be generally appreciated, we must pronounce a credit alike to its author 
and to the enterprising firm who have undertaken its publication." — Chemical 
Review. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of ** Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
" Treatise on Chemical Analysis." New Edition, Enlai^ed, and 
to a great extent re-written, by Henry M. Noad, Ph. D., F.R.S. 
With numerous Illustrations. Cr. 8vo, 12s, 6d, cloth. 

"We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we stronglv recommend it to our readers as a 
guide, alike indi^ensable to the housewife as to the pharmaceutical practitioner."— 
Medical Times. 

** Essential to die analysts appointed under the ncvf AucX. 1\v<b xcvc^^x t«!c:«cXx^'»Si^2k 
are given, and the work is well edited and caxtC\i3ii7 NrnXXnu" — Nature « 
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Dr. Lardner^s Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardner, D.C.L., formerly Professor of Natural Phi- 
losophy and Astronomy in University College, London. With up- 
wards of 1 200 Engra^ongs on Wood. In 6 Double Volumes. 
Price £\ is., in a new and elegant cloth binding, or handsomely 
bound in half morocco, 3IJ. 6d, 

OPINIONS OF THE PRESS. 

" This series, besides affording popular but sound instruction on scientific subjects, 
with- which the humblest man in the country ought to be acquainted, also undertakes 
that teaching of 'common things' which every well-wisher of his kind is anxious to 
promote. Many thousand copies of this serviceable publication have been printed, 
in the belief and hope Uiat the desire for instruction and improvement widely pre- 
vails ; and we have no fear that such enlightened faith will meet with disappoint' 
meat " — Times. 

" A cheap and interesting publication, alike informing and attractive. The papers 
combine subjects of importance and great scientific knowledge, considerable inauc- 
tive powers, and a popular style of treatment." — Spectator. 

** The * Museum of Science and Art ' is the most valuable contribution that has 
ever been made to the Scientific Instruction of every class of society." — Sir David 
Brewster in the North British Review. 

''Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so many ages and classes as a valuable present." — Examiner. 

*•* Separate books formed from the abave^ suitable for Workmerfs 

Libraries^ Science Clcuses, &*c, 

COMMON THINGS EXPLAINED. Containing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks and 
Watches, &c. 233 Illustrations, cloth gilt, $s. 

THE MICROSCOPE. Containmg Optical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, 2s, 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc. 20i Illustrations, doth gilt, 2s, 6d, 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c. 85 lUns- 
trations, cloth gilt, 2s. 6d, 

STEAM AND ITS USES. Including the Steam Engme, the Lo- 
comotive, and Steam Navigation. 89 Illustrations, cloth gilt, 2s, 

POPULAR ASTRONOMY. Contaming How to Observe the 
Heavens. The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c 182 Illustrations, 4r. 6ii, 

THE BEE AND WHITE ANTS : Their Manners and Habits. 
With Illustrations of Animal Instinct and Intelligence. 135 Illus- 
trations, cloth gilt, 2s. 

THE ELECTRIC TELEGRAPH POPULARISED. To render 
intelligible to all who can Read, irrespective of any previous Scien- 
ti/ic -Acquirements, the various iotms ol Tfi\^^ra.^\!i^ ycl Actual 
Operation. 100 Illustrations, clolYi giiV, is. ^d. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 25 

Dr. Lardnef^s Handbooks of Natural Philosophy. 

•»• The following ytvi volumes, though each is Complete i$t itself^ and to be pur- 
chased separately ^ form A Complete Course of Natural Philosophy, oftd are 
intended for the general reader who desires to attain accurate knowledge of the 
various departments of Physical Science ^ without pursuing them according to the 
more profound met/iods of matfiematical investigation. The style is studiously 
popular. It has been the author's aifn to supply manuals such as are required by 
tlu Student^ the Engineer, the Artisan, and the superior classes in Schools, 

THE HANDBOOK OF MECHANICS. Enlarged and almost 
rewritten by Benjamin Loewy, F.R.A.S. With 378 Illustra- 
tions. Post 8vo, 6j. cloth. 

*' The perspicuity of the original has been retained, and chapters which had 
become obsolete, have been replaced by others of more modem character. The 
explanations throughout are studiously popular, and care has been taken to show 
the application of the various branches of physics to the industrial arts, and to 
the practical business of life." — Mining yournal. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With 236 Illustrations. Post 8vo, ^s. cloth. 
" For those ' who desire to attain an accurate knowledge of physical science with- 
out the profotmd methods of mathematical investigation,' this work is not merely in- 
tended, but well adapted." — Chemical News, 

THE HANDBOOK OF HEAT. Edited and almost entirely 
Rewritten by Benjamin Loewy, F.R.A.S., etc 117 Illustra- 
tions. Post 8vo, 6s, cloth. 

" The style is always clear and precise, and conveys instruction without leaving 
any cloudiness or lurking doubts behind." — Engineering, 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A. 298 Illustrations. Post 8vo, 5j. cloth. 

" Written by one of the ablest English scientific writers, beautifully and elaborately 
ViXwsXxaX'^**— Mechanics' Magazine. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Post 8vo, 5j. cloth. 

" The book could not have been entrusted to zny one better calculated to preserve 

the terse and lucid style of Lardner, while correcting his errors and brining up his 

work to the present state of scientific knowledge."-- /V/M/ar Science Review, 

Dr. Lardner' s Handbook of Astronomy. 

THE HANDBOOK OF ASTRONOMY. Forming a Com- 
panion to the "Handbooks of Natural Philosophy." By DiONY- 
sius Lardner, D.C.L., formerly Professor of Natural Philosophy 
and Astronomy in University College, London. Fourth Edition. 
Revised and Edited by Edwin Dunkin, F.R.S., Royal Observa- 
tory, Greenwich. With 38 Plates and upwards of 100 Woodcuts. 
In I vol., small 8vo, 550 pages, gj. 6^., cloth. 
" Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form — certainly none at the price at which this is 
offered to the public."— -<4M*««j«w. 

" We can do no other than pronounce this work a most valuable manual of astro- 
nomy, and we strongly recommend it to all who wish to acquire a general — but at 
the same time correct — acquaintance with this sublime science. '- Quarterly Journal 
of Science. 

Dr. Lardner s Handbook of Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. By Dr. 

Lardner. With 520 Illustrations. New edition, small 8vo, 

cloth, 732 pages, *js, 6<L 
" Wc Ziave no hesiution in cordiallv reootniatu^mivX."— Educatwmal T\mt\» 
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Dr. Lardner's School Handbooks, 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 

328 Illustrations. Sixth Edition. I voL 3^. 6</. doth. 
" Convevs, in clear and precise terms, general notions of all the principal divisions 
of Physical Science." — British Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. 

With 190 Illustrations. Second Edition, i voL 3j. 6</. cloth. 
"Clearly written, well arranged, and excellently illustrated."— (r<imSm«rr'CAr0ft«r/!f. 

Dr, Lardner' s Electric Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Lardner. New 
Edition. Revised and Re-written, by E. B. Bright, F.R. A. S. 
140 Illustrations. Small 8vo, zs, 6d, cloth. 
' ' One of the most readable books extant on the Electric Telegraph*'*— 'J^m^. Mechanic* 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag. 
netism, Diamagnetism, Electro-Dynamics, Magneto-Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S. 
Fourth Edition, with 500 Woodcuts. 8vo, i/. 4J. doth. 
' ' The accounts given of electricity and galvanism are not only complete in a scientific 
sense, but, which is a rarer thing, are popular and interesting.^'— ZraiKv/. 

Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., F.R.S., F.C.S. New Edition, care- 
fully Revised. With an Introduction and Additional Chapters 
by W. H. Preece, M.I.C.E., Vice-President of the Society ol 
Telegraph Engineers, &c. With 470 Illustrations. Crown 8vo, 
1 2 J. dd, cloth. [Just published. 

"A reflex of the existing state of Electrical Science adapted for students." — 
W. H. Preece, Esq., vide *' Introduction." 

" We can recommend Dr. Noad's book for clear style, great range of subject, a 
good index, and a plethora of woodcuts. Such collections as the present are indis- 
pensable. " — A thenceum. 

*' An admirable text-book for every student— beginner or advanced— of electricity.** 
'-Engineering. 

" A most elaborate compilation of the facts of electricity and magnetism." — Popular 
Science Review. 

" May be recommended to students as one of the best text-books on the subject 
that they can have. . . . Mr. Preece appears to have introduced all the newest 
inventions in the shape of telegraphic, telephonic, and electric-lighting apparatus." — 
English Mechanic. ^ 

" The work contains everything that the student can require, it is well illustrated, 
clearly written, and possesses a good index." — Academy. 

" One of the best and most useful compendiums of any branch of science in our 
literature." — Iron. 

'* Under the editorial hand of Mr. Preece the late Dr. Noad's text-book of elec« 
tricity has grown into an admirable handbook." — Westminster Review. 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION ; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor le Vaux. Numerous Illustrations. Fcap. 8vo, 
5^. cloth. 

*'A valuable contribution to the evidences of revelation, and disposes very conclu- 
sivelyof the arguments of those who would set God's "WotVa a<£aixv%t God's Word, 
iVb real difficulty is shirked, and no sophistry is \cit uacxvj&^A."— THe Rock, 
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Science and Scripture. 

SCIENCE ELUCIDATIVE O? SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars, &c. By rrof. J. R. Young. Fcap. 5J. cL 

Geology. 

A CLASS-BOOK OF GEOLOGY. Consisting of "Physical 
Geology," which sets forth the Leading Principles of the Science ; 
and " Historical Geology," which treats of the Mineral and Organic 
Conditions of the Earth at each successive epoch, especial reference 
being made to the British Series of Rocks. By Ralph Tate. 
With more than 250 Illustrations. Fcap. 8vo, 5^. cloth. 

Practical Philosophy. 

A SYNOPSIS OF PRACTICAL PHILOSOPHY. By Rev. 
John Carr, M.A., late Fellow of Trin. Coll., Camb. i8mo, 51. cl. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S., F.G.S. With numer- 
ous Plates and 300 Woodcuts. 3rd Edition. Ct. 8vo, 71. dd, doth. 

Clocks, Watches y and Bells. 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir Edmund Beckett, Bart. (late E. B. 
Denison), LL.D., Q.C., F,R.A.S. Sixth edition, revised and en- 
larged. Limpcloth (No. 67, Weale's Series), 4J. td,\ cloth bds. 5^. 6d?. 

•* As a popular and practical treatise it is unapproached." — English Mechanic. 

"The Dest work on the subject probably extant. The treatise on bells is un- 
doubtedly the best in the language. **— Engineering. 

"The only modem treatise on clock-making/' — Horological youmal. 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, appUed to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged. By Ellis A. Davidson. With new Coloured Diagrams 
and En^vings. l2mo, 3J. 6a^. cloth. 
" The book is a most useful risumi of the properties of pigments."^?»tV<9Sm 

Pictures and Painters. 

THE PICTURE AMATEUR'S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : A Guide for Visitors to Picture 
Galleries, and for Art-Students, including methods of Painting, 
Cleaning, Re-Lining, and Restoring, Principal Schools of Painting, 
Copyistsand Imitators. By Philippe Daryl, B. A. Cr. Svo, y. td, cl. 

Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P. Van der Burg, Directors of the Rotterdam Painting 
Institution. Illustrated witli 24 full-size Coloured Plates -^ alsa 
12 Plain Plates, comprising iJ^Tfig^x^. '¥^\^o, ^l. \t.s. ^.\3RP«ag^ 
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Delamotte^s Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F, Dela- 
MOTTE, Small 4to, qj. Elegantly bound, cloth antique. 

''The examples of ancient MSS. recommended to the student, which, with much 
^ood sense, the author chooses from collections accessible to all, are selected with 
mdgment and knowledge, as well as tAstc^'—Athefueum, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIiEVAL ; 

from the Eighth Century, with Numerals ; including Gothic, 

Church-Text, German, Italian, Arabesque, Initials, Monograms, 

Crosses, &c. Collected and engraved by F. Delamotte, and 

printed in Colours. New and Cheaper Edition. Royal 8vo, 

oblong, 2s, 6d, ornamental boards. 

" For those who insert enamelled sentences round gilded chalices, who blazon shop 
legends over shop-doors, who letter church walls with pithy sentences from the 
Decalogue, this book will be \xsit{vl.**'—Athenaum. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque, &c., &c. Collected and 
engraved by F. Delamotte, and printed in Colours. New and 
Cheaper Edition. Royal 8vo, oblong, 2s. 6d, ornamental boards. 

" There is comprised in it every possible shape into which the letters of the alphabet 
and numerals can be formed." — Standard, 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamoite. Containing 21. Plates, and 
Illuminated Title, printed in Gold and Colours. With an Intro- 
duction by J. Willis Brooks. Small 4to, dr. cloth gilt. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, i j. dd, in ornamental boards. 

Wood-Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, 2j. 6d, 

** The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from * A Lady's ' publication.*'— ^/A^«<w<«r. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Fourth Edition, revised and 
enlarged. With Frontispiece and Vignette, In small 8vo, 6j. cloth. 
%* This Work has been adopted as a Prize-book in the Schools of 
j4rf at S(n4th Kensington, 
"Contains a iai^e amount of ori^al matter, agceeaHY conveyed." — Builder, 
" Much may be learned, even by those who laxvcy tVvey do uot w^v» Xo >oft taught, 
a-om the careful perusal of this unpretending but comptcYicaswttt«Saaftr--Art*jQuirnal. 
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AGRICULTURE, GARDENING, ETC. 

— — ♦— — 

Youatt and Burtis Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brought up to the present requirements of 
agricultural practice. By Robert Scott JBurn. One large 8vo. 
volume, 860 pp. with 244 Illustrations, i/. ix. half-bound. 

" The standard and text-book, with the fanner and grazier. ** — Famut's Magasme. 

**K treatise which will remain a standard work on the subject as long as British 
agriculture endures." — Mark Latie Express. 

History y Structure, and Diseases of Sheep. 

SHEEP ; THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C, &c. 
Fourth Edition, with fine engravings, including specimens of New 
and Improved Breeds. 366 pp., 4?. cloth. 

Production 0/ Meat. 

MEAT PRODUCTION. A Manual for Producers, Distributors, 
and Consumers of Butchers' Meat. Being a treatise on means of 
increasing its Home Production. Also comprehensively treating 
of the Breeding, Rearing, Fattening, and Slaughtering of Meat- 
yielding Live Stock ; Indications of the Quality ; Means for Pre- 
serving, Curing, and Cooking of the Meat, etc. By John Ewart. 
Numerous Illustrations. Cr. 8vo, 5^. cloth. 
" A compact and handy volume on the meat question, which deserves serious and 
thoughtful consideration at the present time." — Meat and Provision Traded Review. 

Donaldson and Burns Suburban Farming, 

SUBURBAN FARMING. A Treatise on the Laymg Out and 
Cultivation of Farms adapted to the produce of Milk, Butter and 
Cheese, Eggs, Poultry, and Pigs, fey the late Professor John 
Donaldson. With considerable Additions, Illustrating the more 
Modern Practice, by R. Scott Burn. With Illustrations. Crown 
8vo, 6j. cloth. 

Modern Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Fanning and Farming Economy — 
Cattle, Sheep, and Horses — Management of the Dairy, Pigs, and 
Poultry — Utilisation of Town Sewage, Irrigation, &c. New Edition. 
In I vol. 1250 pp., half-bound, profusely^ illustrated, \2s, 
'* There is sufficient stated within the limits of this treatise to prevent a fanner 
from going far wrong in any of his operations."— C^^f^fvrr. 

Amateur Farming, 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the DairY^ Pc\\il$r^^ 
Pigs, &c. By R. Scott BuKN. W\t\lTwaa'wcwalS^^a&. ■^^.^^*^>« 
"Acomplete introduction to the whole round ol fexnaa^ \i»ji>Btf»r--"^<**i ^uU. 
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The Management of Estates, 

LANDED ESTATES MANAGEMENT: Treating of the 
Varieties of Lands, Peculiarities of its Farms, Methods of Fanning, 
the Setting-out of Farms and their Fields, Construction of Roads» 
Fences, Gates, and Farm Buildings, of Waste or Unproductive 
Lands, Irrigation, Drainage, Plantation, &c. By R. Scott Burn. 
Numerous Illustrations. Second Edition. i2mo, 31. cloth. 

** A complete and comprehensive outline of the duties appertaining to the manage- 
ment of landed estates," — Journal of Forestry. 

"A very useful vade-mecum to such as have the care of land." — Globe. 

The Management of Farms, 

OUTLINES OF FARM MANAGEMENT, and the Organiza- 
tion of Farm Labour. Treating of the General Work of the Farm, 
Field, and Live Stock, Details of Contract Work, Specialties of 
Labour, Economical Management of the Farmhouse and Cottage, 
and their Domestic Animals. By Robert Scott Burn, Author 
of "Outlines of Modern Farming," &c. With numerous Illustra- 
tions, i2mo, 3 J. cloth boards. [Just published. 

Management of Estates and Farms, 

LANDED ESTATES AND FARM MANAGEMENT. By 
R. Scott Burn, Author of ** Outlines of Modem Farming," 
Editor of **The Complete Grazier," &c. With Illustrations. 
Consisting of the above Two Works in One vol., 6j. half-bound. 

[Just published. 

Kitchen Gardening, 

KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every 
known Vegetable and Herb, with cultural directions for the 
management of them all the year round. By George M. F. 
Glen NY. With Illustrations, i2mo, 2J. cloth boards. 
" As a guide to hardy kitchen gardening, this book will be found trustworthy and 
useful.*'— iVior//* British Agriculturist. 

Culture of Fruit Trees, 

FRUIT TREES, the Scientific and Profitable Culture of. From 
the French of Du Breuil, revised by Geo. Glenn y. 187 Cuts. 
i2mo, 4.r. cloth. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, &c. By S. Wood. Third Edition, with considerable 
Additions, &c., and numerous Illustrations. Cr. 8vo, ^s, cloth. 
*' A very good book, and one to be highly recommended as a practical guide. 
The practiciu directions are excellent" — Athenaum. 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING; or, How to make One 
Acre of Land produce £fi2Q a year, by the Cultivation of Fruits 
and Vegetables ; also, How to Grow Flowers in Three Glass 
Houses, so as to realise £176 per annum clear Profit. By Samuel 
Wood, 3rd Edition, revised. Ct. ^vo, 2s. do\Xv. 
"We are bound to recominend it as not only suited Vo l\ve cast ol ^^vt «xoa\j»ax «s^ 
g'sntleman's gardener, but to the market grower,*'— Gardener's Majaaine. 
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Bulb Culture. 

THE BULB GARDEN, or, How to Cultivate Bulbous and 
Tuberous-rooted Flowering Plants to Perfection. A Manual 
adapted for both the Professional and Amateur Gardener. By 
Samuel Wood, Author of **Good Gardening," etc. With 
Coloured Illustrations and Wood Engravings. Cr. 8vo, xs, 6d» cloth. 
" The book contains practical suggestions as to the arrangement of the flowers, and 
the growth of flower-roots for the trade,as well as for amusement." — Saturday Review. 

Tree Planting, 

THE TREE PLANTER AND PLANT PROPAGATOR: 
Being a Practical Manual on the Propagation of Forest Trees, 
Fruit Trees, Flowering Shrubs, Flowering Plants, Pot Herbs, &c. 
Numerous Illustrations. By Samuel Wood. i2mo, 2s, 6d, cloth. 

Tree Pruning. 

THE TREE PRUNERi Being a Practical Manual on the 
Pruning of Fruit Trees. Including also their Training and Renova- 
tion, with the best Method of bringing Old and Worn-out Trees 
into a state of Bearing ; also treating of the Pruning of Shrubs, 
Climbers, and Flowering Plants. With numerous Illustrations. 
By Samuel Wood. i2mo, 2j. dd, cloth. \jfust published. 

Tree Planting, Pruning, & Plant Propagation. 

THE TREE PLANTER, PROPAGATOR, AND PRUNER. 
By Samuel Wood, Author of ** Good Gardening," &c. Consbting 
of the above Two Works in One Vol., 5j. half-bound. 

Potato Culture. 

POTATOES, HOW TO GROW AND SHOW THEM; A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By James Pink. With Illustrations. Cr. 8vo, 2s. cl. 

" A well written little volume. The author gives good practical instructions 
under both divisions of his subject*' — Agriculture Gazette. 

Hudson* s Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. With Tables for reducing Scotch, Irish, and Provincial 
Customary Acres to Statute Measure, &c. By R. Hudson, C. E. 
New Edition, royal 32mo, leather, gilt edges, elastic band, 4X. 

Ewarfs Land Improver's Pocket-^Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULAE, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro* 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 4J. 

Complete Agricultural Surveyor's Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, *js. 6d. 
"We consider Hudson's book to be the best ready-reckoner on matters relating to 
the valuation of land and crops we have ever seen, and its coxcJ^vccaioKiCt. ^wc^^Sct., 
Ewart's work greatly enhances the value and >x&e£\3^ts& q1 \^clfc^aXX"«-\BKCJ^»sM^R^ . 
It is most useful as a manual for refexeact. **—NortH 0/ EvH^lond Farmer. 
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*^A Complete Epitome of the Laws of this 
Country y 

EVERY MAN'S OWN LAWYER; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. 17th Edition, 
Revised to the end of last Session. Including a Summary of the 
principal Acts of the past Session (1879), viz. : — The Hs^itual 
Drunkards Act, the Sale of Food and Drugs Amendment Act, 
The Limited Liability Amendment Act, The Racecourses Licensing 
Act, &c., &c With Notes and References to the Authorities. 
Crown 8vo, cloth, price dr. &/. (saved at every consultation). 

COMPRISING THE LAWS OF 

Bankruptcy— Bills op Exchange— Wife— Executors and Trustees — Guardian 
Contracts and Agrbsmbnts — Copy- i and Ward — Married Women and Infants 
RIGHT— DowBR AND DivoRCB — Elbc- i — Partners and Agents— Lender and Bor* 
TiONS AND Registration — Insurance , rower — Debtor and Creditor — Purchaser 
— Libel and Slander — Mortgages— | and Vendor — Companies and Associations 
Settlements— Stock Exchange Prac- , — Friendly Societies — Clei^gymen, Church- 
TiCE — Trade Marks and Patents— ' wardens — Medical Practitioners, &c. — 
Trespass, Nuisances, etc — ^Transfer | Bankers — Farmers — Contractors — Stock 
OF Land, etc. — Warranty — Wills and Share Brokers — Sportsmen and Game- 
AND Agreements, etc. Also Law for | keepers — Farriers and Horse-Dealers — 
Landlord and Tenant — Master and Ser- Auctioneers, Uouse-Asents— Innkeepers 
vant— Workmen and Apprentices — Heirs, , &c. — Pawnbrokers — Surveyors — Rail- 
Devisees, and Legatees — Husband and I ways and Carriers, &c, &c 

'• No Englishman ought to be without this book."— iff *^>r^er. 

" What it professes to be — a complete epitome of the laws of this country,^ thoroughly 
intelligible to non-professional readers. The book is a handy one to have in readiness 
when some knotty point requires ready solution.**— ^e//** Life. 

" A concise, cheap, and complete epitome of the English law, so plainly written 
that he who runs may read, and he who reads may understand." — Figaro. 

" A useful and concise epitome of the law." — Law Magazine. 

" Full of information, fitly expressed without the aid of technical expressions, and 
to the general public will, we doubt not, prove of considerable worth." — Econofnist. 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally; 
with Prices for Inventories, &c. By John Wheeler, Valuer, &c. 
Fourth Edition, enlarged, by C. NoRRis. Royal 32mo, cloth, 5j. 
"A neat and concise book of reference, containing an admirable and dearly- 
arranged list of prices for inventories, and a very practical guide to determine the 
value of furniture, %x.**~-^tandard. 

Auctioneering. 

AUCTIONEERS : THEIR DUTIES AND LIABILITIES. 
By Robert Squibbs, Auctioneer. Demy 8vo, lor. 6<i. cloth. 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures ; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information and Advice on Building. By E. L, 
Tarbuck, Architect and Surveyor. 2nd Edition. i2mo, 3j, dd, cl. 
*We are glad to be able to recommend it." — Builder. 
"The advice is thoroughly practical."— Law JoumaL 

JBrodbury, Agnew,& Ck>M^rtnteT«,'WuUti\».x*,l««AntL. 
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" WEALE'S SERIES includes Text-Boots on almost every 

;e and Industir, comprising such subjects as Asriculture. Arc 

and Building, Civil Engineering, Fine Arts, Mechanics and Mectaantcal 
"ugineering. Physical and Chemical Science, and many miscellaneous 
realises. The whole are constantly undergoing revision, and new editions, 
ought up to the latest discoveries in scientific research, are constantly 
sued. The prices at which they are sold are aa low as thair excellence is 
isured." — Atneriean Literary Caietle. 

" Amongst tbe literature oC technical education, Weals's Sskies has ever 
ijoyed a high reputation, and the additions being made by Messrs. Crosby 
L.OCXW00D & Co. render the series even more complete, and bring the infor- 
mation upon tbe several subjects down to the present time."— Afinin; 
Jounutl. 

- It is impossible to do otherwise than bear testimony to the value of 

WEALE'S SERISS."— £«^»Mr. 

Everybody — even that outrageous nuisance ' Every Schoolboy — knows 
merits of ' Weale's Rudimentary Series.' Any persons wishing to 
uire Icnowledge cannot do better than look through Weale ■ Series and 
all the books they require. The Series is indeed an Inoihauslibla mine 
of literary wealth."— rA« lictropolilati. 

•• WEALE'S SERIES has become a standard as weU as an unnvalled 
11 branches of art and science — -PuUic Optrnon 
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WEALE'S EUDIMENTABY SCIENTIFIC SEEIES. 




*»• The volumes of this 55eries are frcelv Illustrated with 
Woodcuts, or otherwise, where requisite. Throughout the ifol- 
lowing List it must be understood that the books are bound in 
limp cloth, unless otherwise stated; but the volumes marked 
•with a X tnay also be had strongly bound in cloth boards /or 6d, 
extra. 

N.B. — In "ordering from, this List it is recommended, as a 
means o/ /acilitatitt^ business and obviating error^ to quote the 
numbers affixed to the volumes, as well as the titles and prices. 



Ko ARCHITECTURE, BUILDING, ETC. 

16.' ARCHITECTURE— ORDERS— Th^ Orders and their -^Esthetic 

Principles. By W. H. Leeds. Illustrated, xs. 6d. 

17. ARCHITECTURE— STYLES—The History and Description of 
the Styles of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Bury, F.R.I.B.A., &c. Illustrated. 2s. 

%* Orders and Styles op Architecture, in One yol., 3s. 6d. 

18. ARCH/TECTURE-DESIGN—The Principles of Design in 

Architecture, as deducible from Nature and exemplified in the Works of the 

Greek and Gothic Architects. By £. L. Garbbtt, Architect. Illustrated, as. 

%* The three preceding Works, in One handsome Vol., half bound, entitled 

"Modern Architecture," /rjc* 6*. 

22. THE ART OF BUILDING, Rudiments of. General Principles 
of Construction, Materials used in Building, Strength and Use of Materials, 
Working Drawings, Specifications, and Estimates. By £. Dobson, 2s.i 

23. BRICKS AND TILES, Rudimentaiy Treatise on the Manufac- 
ture of; containing an Outline of the Principles of Brickmaking. By £dw. 
Dobson, M.R.I.B. A. With Additions by C. Tomunson,F.RJS. Illustrated, js.t 

25. MASONRY AND STONECUTTING, Rudimentary Treatise 
on ; in which the Principles of Masonic Projection and their i^i>lication to 
the Construction of Curved Wing- Walls, Domes, Oblique Bridges, and 
Roman and Gothic Vaulting, are concisely explain^. By Edward Dobson, 
M.R.I.B.A., &c. Illustrated with Plates and Diagrams. 2S. 6d.t 

44. FOUNDATIONS AND CONCRETE »^>i?Ar5, a Rudimentary 
Treatise on ; containing a S3mopsis of the principal cases of Foundation 
Works, with the usual Modes of Treatment, and Practical Remarks on 
Footines, Planking, Sand, Concrete, B^ton, Pile-driving, Caissons, and 
Cofferdams. By £. Dobson, M.R.I.B.A., &c. Fourth £aition, revised Iqr 
George Dodd, C.£. Illustrated, xs. 6d. 

42. COTTAGE BUILDING, By C. BRUCE Allen, Arcliitect 
Ninth £dition, revised and enlarged. Numerous Illustrations, is. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c. By G. R. Burnell, C.£. £leventh £dition. is. 6d. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the General Principles of the Art of Warm- 
ing and ventilating Domestic and Public Buildings, Mines, Lighthouses, 
Ships, &c. By Charles Tomlinson, F.R.S., &c. Illustrated. 3s. 

83«*. CONSTRUCTION OF DOOR LOCKS, CompUed from the 
Papers of A. C. Hobbs^ Esq., of New York, and Edited by Charles Tom- 
linson, F.R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note upon Iron Safes by Robert Mallet, M.I.C.£. IUus. as. 6d. 

///. ARCHES, PIERS, BUTTRESSES, &*c. : Experimental Essays 

on the Principles of Construction in ; made ^\ith a view to their beings useful 
to the Practical Builder. By William 'Blksd. Illustrated.' xs. 6d. 

— _*^I_^'^^ * **f'I''caies that these vols, may be had st rongly bound at ^. extra. 
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Architecture, Building, etc., continued. 

Ii6. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the Architect and 
Builder. By T. Roger Smiih, M.R.I. B.A., Architect. Illustrated, is. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Rooison, pRick, and 
Tredgold. Illustrated, is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, is. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS PC LLC. In Ten Books. Translated from the Latin by 
Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with, an Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Aberdeen, is. 
•»• The two preceding IVorks in One handsome Vol., half bounds entitled "An'CIBNT 

Architecturf," price 6s. 
x6, 17, 18, 128, and 130, in One Vol., entitled " Ancient and Modern Architbc- 

ture," half bound, i2J. 

132. DWELLING-HOUSES, a Rudimentary Treatise on the Erection 
of. Illustrated by a Perspective View, Plans, Elevations, and Sections of a 
pair of Semi-detached Villas, with the Specification, Quantities, and Esti- 
mates, and every requisite detail, in sequence, for their Construction and 
Finishing. By S. H. Brooks, Architect. New Edition, with Plates. 2s. 6d.^ 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons*, Plasterers', Plumbers*, Painters*, Paper- 
hangers*, Gilders', Smiths*, .Carpenters*, and Joiners* Work. By A. C. 
Beaton, Architect and Surveyor. New and Enlarged Edition. Illus. is. 6d. 

175. LOCK WOOD &* CO:S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, for 1880, containing the latest Prices of all kinds of Builders* 
Materials and Labour, and of all 1 rades connected with Building : Lists of 
the Members of the Metropolitan Board of Works, of Districts, District 
Officers, and District Surveyors, and the Metropolitan Bye-laws. Edited by 
Francis T. W. Miller, Architect and Surveyor. 3s. 6d. ; half bound, 4s. 

182. CARPENTRY AND JOINER V— The Elementary Prin- 
ciples of Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by E. Wyndham 
Tarn, M.A. Numerous Illustrations. 3s. 6d.| 

182*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 
accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. ; 
cloth boards, 7s. 6d. 

187. HINTS TO YOUNG ARCHITECTS. By George Wight- 

WICK. New, Revised, and enlarged Edition. By G. Huskisson Guillaumb, 
Architect. With numerous Woodcuts. 3s. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A Practical Manual of, containing full information on the 
Processes of House-Painting, the Formation of Letters and Practice of 
Sign-Writing, the Principles of Decorative Art, a Course of Elementary 
Drawing for House-Painters, Writers, 8cc., &c. With 9 Coloured Plates of 
Woods and Marbles, and nearly 150 Wood Engravings. By Ellis A. 
Davidson. Second Edition, carefully revised. 5s. cloth limp ; 6s. cloth 
boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections: General Principles; Arch Drawing, Cutting, and Setting: 
Pointing; Paving, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. By Adam Hammond. Illustrated, is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 
the Plumber. With Chapters upon House Drainage, embodying the latest 
Improvements, iiccond Edition, enlarged. Containing 300 Illustrations. 
By W. P. BuCHAN, Sanitary Engineer. 3s. 6d.t \_Just published. 

TAe t t'ndicales that these vols, may he had stronsl y bound at ^« extTo., 
7, stationers' HALL C0\3K.T, "LV3I>GK^^ -ftWA-^ ^'C.* 
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Architecture, Building, etc., continued. 
192. THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 
and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard £. Grandv. 
Second Edition, Revised. 35.^ 

205. THE ART OF LETTER PAINTING MADE EASY, By 

J. G. Badenocu. Illustrated with Z2 full-page Engravings of Examples, is. 

[Just Published. 

206. A BOOK ON BUILDING, Civil and Ecclesiastical, including 

Church Rrstoration. "With the Theory of Domes and the Great Pyramid, 
and Dimensions of many Churches and other Great Buildings. By Sir 
Edmund Bkckett, Bart,, LL.D., Q.C., F.R.A.S., Chancellor and Vicar- 
General of York. Second Edition, enlarged, 4s. 6d.4: [^usi published. 

CIVIL ENGINEERING, ETC. 
13. CIVIL ENGINEERING, the Rudiments of. By Henry 
Law, C.E., and George R. Burnell, C.E. New Edition, much enlarged 
and thoroughly revised by D. Kinnrar Clark, C.E. . [Nearly ready. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. ' By G. 

Drysdale Dempsey, C.E. [New Edition in preparation. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdale Dempsey, C.E. New Edition. Illustrated. 2s. 6d. 

31. WELL-DIGGING, BORING, AND PUMP^WORK. By John 

George Swindell, A.R.I.B. A. New Edition, by G. R. Burnell, C.E. is.6d. 

IS' THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes. With Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
structions on the Science of. By Sir M. Stephenson, C.E. New Edition, 
by Edward Nugent, C.E. With Statistics of the Capital, Dividends, and 
Working of Railways in the United Kingdom. By E. D. Chattaway. 4s. 
8o*, EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on the 
Repair of old Sea Walls. By John Wiggins, F.G.S. New Edition, as. 

81. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water ; and Details ot Engines and Pumping Machinery 
for raising Water. By Samuel Hughes, F.G.b., C.E. New Emtion. as.^ 

117. SUBTERRANEOUS SURVEYING, an Elementary and Prac 

tical Treatise on. By Thomas Fenwick. Also the Method of Conducting 
Subterraneous Surveys without the Use of the Magnetic Needle, and other 
Modem Improvements. By Thomas Baker, C.E. Illustrated. 2s. 6d.t 

118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stevenson, F.R.S.E., &c. Plates and Diagrams. 3s. 

197. ROADS AND STREETS {THE CONSTRUCTION OF), 
in two Parts: I. The Art uf Constructing Common Roads, by Henry 
Law, C.E., revised and condensed by D. Kinnear Clark, C.E. ; II. Recent 
Practice, including pavements of Stone, Wood, and Asphalte) by D. K. 
Clark, M.I.C.E. 4s. 66.t 

203. SANITARY WORK IN THE SMALLER TOWNS AND IN 
VILLAGES. Comprising: — i. Some of the more Common Forms of 
Nuisance and their Remedies ; 2. Drainage ; 3. Water Supply. A useful 
book for Members of Local Boards and Rural Sanitary Authorities, Health 
Officers, Engineers, Surveyors, 8ec. By Charles Slagg, A.I.C.E. 2s. 6d.i 

212. THE CONSTRUCTION OF GAS-WORKS, and the Manu- 

facture and Distribution of Coal Gas. Originally written by Samukl 
Hughes, C.E. Sixth Edition, re-written and much Enlarged by William 
Richards, C.E. With 72 Illustrations. 4s. Cd.t iy**^t published. 

213. PIONEER ENGINEERING. A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst. C.E., Author of "The Art of 
BuiJdmg,"&c. 4s. 6d.t - {.Just Published. 

&si^ T/te X tndicates that these voU. may he had strongly bound oX^A, extra. 
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WEALE*S RUDIMENTARY SERIES. 5 

MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heavy Bodies for the Erection of Buildings, and for Hoisting Goods. By 
Joseph Glynn, F.R.S., &c. Illustrated, is. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Lardnbr. Illustrated, zs. 6d. 
59. STEAM BOILERS: their Construction and Management. By 

R. Armstrong, C.E. Illustrated, zs. 6d. 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

on. By Sir Edmund Beckett (late Edmund Beckett Denison), lL.D., Q.C. 

A New, Revised, and consiaerably Enlarged Edition (the 6th), with very 

numerous Illustrations. 4s. 6d. cloth limp ; 5s. 6d. cloth boards, gilt. 
82. THE POWER OF WATER, as applied to drive Flour Mills, 

and to give motion to Turbines and other Hydrostatic Engines. By Joseph 

Glynn, F.R.S^ &c. New Edition, Illustrated. 2s4 
98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tools. By T. Baker, C.E. With Remarks on Tools and Machinery, by 

J. Nasmyth, C.E. Plates, as. 6d.t 
114. itf^CJy/iViS'i? Pi Elementary Principles of, in its Construction and 

Working. Illustrated by numerous Examples of Modem Machinery for 

di£Ferent Branches of Manufacture. By C. D. Abel, C.E. zs. 6d. 
139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 

of, with Rules at length, and Examples for the Use of Practical Men. By 

T. Baker, C.E. Illustrated, zs. 6d. 
162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern-Making, Moulding, Turning. Filing, Burnishing, 
Bronzing, &c« With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates. By Walter Graham. Illustrated. 2S.^ 

164. MODERN WORKSHOP PRACTICE, as applied to Marine, 

Land, and 'Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c.,&c. By J. G.WiNTON. Illustrated, js.t 

165. IRON AND HEAT, exhibiting the rrinciples concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By T. Armour, C.E. as. 6d.t 

166. POWER IN MOTION: Horse-Power, Toothed- Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By James Armour, 
C.E. With 73 Diagrams, as. fA.X 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. By 
Francis Campin, C.E. Second Edition, revised and corrected, as. 6d.$ 

171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer, Instructor in Engineerine 
Drawing, Royal Naval College, Greenwich. Third Edition. Iflustrated 
with 7 Plates and nearly 350 A^odcuts. 3s. 6d.$ 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. Being an extension of Mr. John Sewell's " Treatise on Steam.** 
By D. K. Clark, M.I.C.E. Second Edition, revised. 3s. 6d.t 

200. Fuel, its Combustion and Economy; being an Abridgment of 
"A Treatise on the Combustion of Coal and the Prevention of Smoke," by 
C. W. Willtams, A.I.C.E. With extensive additions on Recent Practice in 
the Combustion andEconomyof Fuel— Coal, Coke, Wood, Peat, Petroleum, 
&c.— by D. K. Clark, M.I.C.E. and Edition. 3s.6d.t \Jusi published, 

202. LOCOMOTIVE ENGINES, A Rudimentary Treatise on. 
Comprising an Historical Sketch and Description of the Locomotive Engine, 
by G. D. Dbmpsey, C.E. ; with laree additions treating of the Modem Loco- 
motive, by D. Kinnear Clark, MJ.C.E. 38.t [Just published. 

211. THE BOILERMAKER* S ASSISTANT in Drawmg, Tem- 
plating, and Calculating Boiler Work and Tank Work, with Rules for the 
Evaporated Power and the Horse Power of Steam Boilers, and the Propor- 
tions of Safety- Valves ; and useful Tables of Rivet Joints, of Circles, 
Weights of Metals, &c. By John Courtney, Practical Boiler Maker. 
Edited by D. K. Clark, C.E. 100 Illustration s, as. {Just published. 

The X indicates thai these vols, may be had strongly bound at 6d, «x<ra. 
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6 weale's rudimentary series. 

SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 
James Pbake, School of Naval Architecture, H.M. Dockyard, Portsmouth. 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d4 
53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Sommbr- 
FELDT, Surveyor of the Royal Norwegian Navy. With an Appendix, is. 6d. 
53**. AN ATLAS OF ENGRAVINGS to Illustrate the above. Twelve 

large folding plates. Ro]ral 4to, cloth. 7s. 6d. 

54. MASTING, MAST^MAKING, AND RIGGING OF SHIPS, 

Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks : Chain, 
Wire, and Hemp Roi>es, &c., relative to every class of vessels. With an 
Appendix of Dimensions of Masts and Yards ofthe Royal Navy. By Robert 
Kipping, N.A. Fourteenth Edition. Illustrated. 2s.$ 
54*. IRON SHIP-BUILDING. With Practical Examples and Details 
for the Use of Ship Owners an4 Ship Builders. By John Grantham, Con> 
suiting Engineer and Naval Architect. 5th Edition, with Additions. 4s. 

54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
"Warrior," "Hercules,^* " Bellerophon ; " H.M. Troop Ship "Serapis," 
Iron Floating Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR* S SEA BOOK: a Rudimentary Treatise on 

Navigation. Part I. How to Keep the Log and Work it oflF. Part II. On 
Finding the Latitude and Longitude. By Jambs Greenwood, B.A. To 
which are added, the Deviation and Error of the Compass ; Great Circle 
Sailing; the International (Commercial) Code of Signsus; the Rule of the 
Road at Sea ; Rocket and Mortar Apparatus for Saving Life ; the Law of 
Storms ; and a Brief Dictionary of Sea Terms. With numerous Woodcuts 
and Coloured Plates of Flags. New, thoroughly revised and much enlarged 
edition. Hy W. H. Rossbr. as. 6d.i iJusi ^ublisk^, 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Together with Practical Remarks on the Screw and Propelling Power, 
as used in the Royal and Merchant Navy. By Robert Murray, C.E., 
Engineer-Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Seventh 
Edition, revised and enlarged. Illustrated. 3S.^ 

83 Jw. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 

ally Derived, on some of the Principles regulating Ship-building. By W. 

Bland. Seventh Edition, revised,with numerous Illustrations and Models.is.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 

and Practice. With Attempts to facilitate the Finding of the Time and the 

Longitude at Sea. By J. R. Young, formerly Professor of Mathematics in 

Belfast College. Illustrated. 2S. 6d. 

100*. TABLES intended to facilitate the Operations of Navigation and 

Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 

Young, is. 6d. 

106. SHIPS' ANCHORS, a Treatise on. By G. Cotsell, N.A. is. 6d. 

149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 

With Draughting, and the Centre of Effort of the Sails. Also, Weights 

and Sizes of Ropes : Masting, Rigging, and Sails of Steam Vessels, &c., &c. 

Eleventh Edition, enlarged, with an Appendix. By Robert Kipping, NJL, 

Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d.$ 

\l^, THE ENGINEER'S GUIDE TO THE ROYAL AND 

MERCANTILE NAVIES. By a Practical Ekginber. Revised by D. 

F. M'Carthy, late of the Ordnance Survey Office, Southampton, is. 

55 PRACTICAL NAVIGATION Consisting of The Sailor's 

& Sea-Book. By James Greenwood and W. H. Rossbr. Together with 

2-j. the requisite Mathematical and Nautical Tables for the Worlang of tiie 

ZU4. Problems. By Henry Law, C.E., and J. R. Young, formeriy Professor of 

Mathematics m Belfast College. Illustrated with numerous Wood Engrav- 

ings and Coloured Plates. 7s. SttOTvgVv \\aU-bound in leather. 

The t indicates thai these vols* may be had strongly bound at W, extra. 
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PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, for the Use of Beginners. By Professor George 

FowNBS, F.R.S. With an Appendix on the Application of Chemistry to 
Agriculture, zs. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural 3cience in 
King's College School, London. Woodcuts, is. 6d. 
4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. i%.X 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

position of the General Principles of Mechanical Science, and their Applica- 
tions. By Charles Tomlinson. Illustrated, is. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harris, F.R.S., &c. With Additions b3r R. Sabine, C.E., F.S.A. is. 6d. 
7», GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, with considerable Additions by Robert Sabine, C.E., F.S A. is. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Ma^netical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
NoAD, Ph.D., Vice-President of the Chemical Society, Author of "A 
Manual of Electricity," Sec, &c. With 165 Woodcuts. 3s. 6d.t 

11. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabinb, C.E., F.S.A. 3s. 

12. PNEUMATICS, for the Use of Beginners. By Charles 

Tomlinson. Illustrated, is. 6d. 
72. MANUAL OF THE MOLLUSC A ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A. L.S., F.G.S. With numerous Plates and 300 Woodcuts. 
6s. 6d. Cloth boards, 7s. 6d. 
79* ♦. PHOTOGRAPHY, Popular Treatise on; with a Description of 
the Stereoscope, &c. Translated from the French of D. Van Monckhovbn, 
by W. H. Thornthwaite, Ph.D. Woodcuts, is. 6d. 

96. ASTRONOMY. By the Rev. R. Main, M.A., F.R.S., &c. 

New Edition, with an Appendix on " Spectrum Analysis." Woodcuts, is. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. is. 6d. 
138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
by W. McGregor, First Assistant Supnt, Indian Gov. Telegraphs. 3s.t 

143. EXPERIMENTAL ESSAYS. By Charles Tomlinson. 

I. On the Motions of Camphor on Water. II. On the Motion of Camphor 
towards the Light. III. HistoryoftheModemTheoiyofDew. Woodcuts, is. 

173. PHYSICAL GEOLOGY, parUy based on Major-General Port- 

lock's "Rudiments of Geology." By Ralph Tate, A.L.S.,&c. Woodcuts. 2s. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's " Rudiments." By Ralph Tatb, A.L.S. , 8tc. Woodcuts. 2s. 6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-General Portlock's " Rudiments of 
J-- Geology." By Ralph Tatb, A.L.S., F.G.S., 8tc., 8tc. Numerous Illustra- 

'*+• tions. In One Volume. 4s. 6d.t 

183. ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 
& formerly Professor of Natural Philosophy and Astronomy in University 

184. College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., clotli boards. 

\* Sold also in Two Paris, as follows : — 
183. Animal Physics. Hy Dr. Lardner. Part I., Chapters I— VII. 4s. 
• 184. Animal Physics. By Dr. Lardnbr. Paxt 11. , CVva.^tct%N\\\.— ^i^^rVNX» ^' 



TAa t I'tidica/fs ihai these vols, may he h ad si rowgly hound at ^A. extro,> 
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8 WEALE*S RUDIMENTARY SERIES. 

MINING, METALLURGY, ETC. 
117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fknwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illustrated, as. 6d.$ 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

ot Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn, Ph.D. Woodcuts. 2s. 6d.t 

134. METALLURGY OF SILVER AND LEAD, A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts. 2s. 6d.t 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ander Watt, F.R.S.S.A. Seventh Edition, revised, with important addi- 
tions, including the Electro-Deposition of Nickel, &c., &c. Woodcuts. 
3s.t [J usi published, 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes by, which they are manufactured ; their Special Uses, Applica- 
tions, Qualities, and Efficiency. &y William Morgans, Lecturer on Mining 
at the Bristol School of Mines. 2s. 6d.$ 
I72»e MINING TOOLS, ATLAS of Engravings to Illustrate the above, 
containing 235 Illustrations of Mining Tools, drawn to Scale. 4to. 4s. 6d. ; 
cloth boards, 6s. 

176. METALLURGY OF IRON, a Treatise on the. Containing 

History of Iron Manufacture, Methods of Assay, and Analyses of Iron Ores, 
Processes of Manufacture of Iron and Steel, &c. By H. Baubrman, F.G.S. 
Fourth Edition, enlarged, with numerous Illustrations. 4s. 6d4 

180. COAL AND COAL MINING, A Rudimentary Treatise on. 

By Warington W. Smyth, M.A., F.R.S., &c.. Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. Fifth Edition, revised 
and enlarged. With numerous Illustrations. 3s. 6d.t Xyusi published, 

195. THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, with new Traverse Tables, and Descriptions of Improved 
Instruments ; also the Correct Principles of Laying out and Valuing Mineral 
Properties. By William Lintern, Mining and Civil Engineer. With 
four Plates of Diagrams, Plans, Sec. 3s. 6d.t 

214. A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., Mining 
Engineer, 8cc. With numerous Illustrations and Folding Platest 3s.t 

. ijusi published. 

FINE! ARTS 

20. PERSPECTIVE FOR BEGINNERS, Adapted to Young 
Students and Amateurs in Architecture, Painting, Sec. By Gborgb Pynb, 
Artist. Woodcuts. 2s. 
40 GLASS STAINING; or, The Art of Painting on Glass. From 
S^ the German of Dr. Ge^brt. With an Appendix on The Art of Enamel- 
. J LING, Sec. ; together with The Art op Painting on Glass. From the 
^ • German of Emanuel Otto Frombbrg. In One Volume. 2s. 6d. 
69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Examples. By Charles Child Spbncbr. 2s. 6d. 
71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charles 
CThilo Sprncbr is 6d 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 

Oil, Mosaic, Water Colour, Water-Glass, Tenipera, Encaustic, Miniature, 
Painting on Ivory, Vellum. Pottery, Enamel, Glass. Sec. With Historical 
Sketches of the Progress of the Art by Thomas John Gullick, assisted by 
John Times, F.S.A. Fourth Edition, revised and enlarged, with Frontispiece 
and Vignette. Ss.t 

186. A GRAMMAR OF COLOURING, applied to Decorative 

Painting and the Arts. By George Field. New Edition, enlarged and 

a-daptea to the Use of the Ornamental Painter and Designer. By Elus A. 

JDa viDSON, Author of " Drawing for Carpenters," &c. With two new 

Coloured Diagrams and numerous "Eugravm^s ou.'SN'ood. 3s.* 

7Ae t t'ndicates thai these vols, may he had strongly bound at ^d. extra. 
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WEALE'S RUDIMENTARY SERIES. 



AGRICULTURE, GARDENING, ETC. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drysdalb Dbmpsby, C.E. {New Edition in preparation. 

66. CLAY LANDS AND LOAMY SOILS, By Professor 

Donaldson, zs. 
131. MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, from j^x to 
3^5 V^^ Q^' With approximate values of Millstones, Millwork, &c. zs. 

140. SOILSy MANURES, AND CROPS, (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outlines op Modern Farming.) By R. Scott 
Burn. Woodcuts. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES, (Vol. 3. 

Outlines op Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OP Modern Farming.) Woodcuts. 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. 5. Outlines of Modern 
Farming.) B^ R. Scott Burn. Woodcuts. 2s. od. 
%* Nos. Z40-Z -2-5-6, m One Vol., handsomely half-bound, entitled "Outunes op 
Modern Farming." By Robert Scott Burn. Price Z2s. 

177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuil. Revised by Geo. Glenny. Z87 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTOR Y, STR UCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spooner, M.R.V.C, &c. Fourth Edition, 
considerably enlarged; with numerous fine engravings, including some 
specimens of New and Improved Breeds. 366pp. 3s. 6d.t 

201, KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best means of cultivating every known 
Vegetable and Herb, with cultural directions for the management of them 
all the year round. By George M. F. Glenny, Editor of " Glenny's Illus- 
trated Garden Almanack," and Author of " Floriculture," &c. is. 6d.t 

207. OUTLINES OF FARM MANAGEMENT, and the Organi- 

zation of Farm Labour: Treating of the General Work of the Farm : Field 
and Live Stock ; Details of Contract Work ; Specialities of Labour ; J£cono- 
mical Management of the Farmhouse and Cottage, and their Domestic 
Animals. By Robert Scott Burn. Numerous Illustrations. 2s. 6d.t 

\ Just published. 

208. OUTLINES OF LANDED ESTATES MANAGEMENT: 

Treating of the Varieties of Lands on the Estate ; Peculiarities of its Farms ; 
Methods of Farming; the Setting-out of Farms and their Fields; the Con- 
struction ot Roads, Fences, Gates, and the various Farm Buildings; the 
several Classes of Waste or Unproductive Lands ; Irrigation ; Drainage, 
Plantation, &c. By R. Scott Burn. With numerous Illustrations. 2s. 6d.i 

i^ust published. 
%• Nos. 207 6- 208 in One Vol., handsomely half- bound, entitled '* Outlines of 
Landed Estates and Farm Management. By R. Scott Burn. Price 6s, 

209. THE TREE PLANTER AND PLANT PROPAGAJ'OR : 

Being a Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants, Fot-Herbs, 8cc. ; with numerous Illus- 
trations of Grafting, Layering, Buddine, Cuttings, &c.. Useful Implements, 
Houses, Pits, &c. By Samuel Wood, Author of ** Good Gardening." 2s.t 

\Just published. 

210. THE TREE PRUNER : Being a Practical Manual on the 

Pruning of Fruit Trees, including also their Training and Renovation, with 
the Best Method of bringing Old and Worn-out Trees into a State^ of 
Bearing ; also treating of the Pruning of Shrubs, Climbers and Flowering 
Plants. With numerous Illustrations. By Samuel Wood, Author of " Good 
Gardening," &c. 2s.t [Just published. 

%• Nos. 209 &» 2X0 in One Vol., handsomely half-bound, entitled** The Tree 
Planter, Propagator and Pruner." By Samuel Wood. Price s*. 

TAe t indicated that these vols, may be had strongly bound at Vad. extTa^ 
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10 weale's rudimentary series. 

ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their Construction and the Methods of Testing. Adjusting^, and Using them 
are concisely Explained. By J. F. Heather, M.A., of the Royal Military 
Academy, Woolwich. Original Edition, in i vol.. Illustrated, zs. 6d. 

•»• In ordering the adove, be careful to say^ " Original Edition " (No. 32), to distin- 
guish it from the Enlarged Edition in 3 vols. {Nos. 168-9-70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements. Arranged for the Use of Schools and 
Private Students ; also for Practical Land Surveyors and Engineers. By 
T. Baker, C.E. New Edition, revised by Edward Nugent, C.E. Elus- 
trated with Plates and Diagrams. 2S.t 

ei*. READY RECKONER FOR THE ADMEASUREMENT OP 
LAND. By Abraham Arman, Schoolmaster, Thurleigh, Beds. To which 
is added a Table, showing the Price of Work, from 2S. 6d. to j^i per acre, and 
Tables for the Valuation of Land, from is. to ;^i,ooo per acre, and from one 
pole to two thousand acres in extent, &c., &c. zs. 6d. 

It, DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. MoNGE. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application of Descriptive Geometry to various branches of the Arts. By 
J. F. Heather, M.A. Illustrated with 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. 2S. 

179. PROJECTION : Orthographic, Topographic, and Perspective: 

giving the various Modes of Delineating Solid Forms by Constructions on a 
Single Plane Surface. By J. F. Heather, M.A. [/» preparation^ 

*»* The above three volumes will form a Complete Elementary Course of 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By James Haddon, 
M.A., Arithmetical Master of King's College School, London, is. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Examples for Practice. For 
the Use of Schools and for Self- Instruction. B^ J. R. Young, late Professor 
of Mathematics in Belfast College. New Edition, with Index, zs. 6d. 

84*. A ICey to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Iinproved Processes, for the Use of 
Teachers and Unassisted Learners. By J. R. Young, zs. 6d. 

85. EQUA TIONAL ARITHMETIC, applied to Questions of Interest, 
3c*, Annuities, Life Assurance, and General Commerce ; with various Tables by 

which all Calculations may be greatly facilitated. By W. Hipsley. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's College School. With Appendix, 
containing miscellaneous Investigations, and a Collection of Problems in 
various parts of Algebra. 2s. 
86*. A Key and Companion to the above Book, forming an extensive rq^ository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-Instruc* 
tion. By J. R.Young, zs. 6d. 

88. EUCLID, The Elements of : with many additional Propositions 
3q and Explanatory Notes : to which is prefixed, an Introductory Essay on 
^' Logic. By Henry Law, C.E. 2s. 6d.t 

*«* Sold also separately, viz, : — 
88, Euclid, The First Three Books. By Henry Law, C.E. zs. ' 
89, Euclid, Books 4, 5, 6, 11, 12. By Henry Law, C.E. zs. 6d. 

TJi^ t indicates that these vols, may be had strongly bound at ^. extra. 
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Arithmetic, Geometry, Mathematics, etc., continued, 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

a Rudimentary Treatise on. By James Hann, late Mathematical Master of 
King's College School, London. A New Edition, re- written and enlarged 
by J. R. Young, formerly Professor of Mathematics at Belfast College. ts.X 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETRY, the Elements of. By James 

Hann. Revised by Charles H. Dowling, C.E. zs. 
%• Or with " The Elements 0/ Plane Trigonometry,** in One Volume, 2S. 

93. MENSURATION AND MEASURING, for Students and Prac- 

tical Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Baker, C.E. New Edition, with Corrections 
and Additions by £. Nugent, C.E. Illustrated, zs. 6d. 

I0i». MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By W. S. B. Woolhousb, F.R.A.S. [Reprtniing. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

Homersham Cox, B.A. Illustrated, zs. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, is. 

loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B, 
Woolhousb, F.R.A.S., &c. zs. 6d. 

105. MNEMONICAL LESSONS, — Geoiite^ky, Algebra, and 

Trigonometry, in Easy Mncmonical Lessons. By the Rev. Thomas 
Penvngton Kirkman, M.A. zs. 6d. 

136. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

Instruction. By James Haddon, M.A. Revised by Abraham Arman. 
IS. 6d. 

137. A Key to Haddon's Rudimentary Arithmetic. By A. Arman. zs. 6d. 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

ing — I. Instruments employed in Greometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. By J. F. Heather^ M.A^ late of the Royal 
Military Academy. Woolwich, Author of " Descnptive Geometry/' &c., &c. 
Illustrated, zs. 6a. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photography. By J. F. Heather, M.A. Illustrated, zs. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employ^ in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, zs. 6d. 
*jj* The above three volumes form^ an enlargement of the Author's original worh. 
** Mathematical Instruments: their Construction, Adjustment, Testing, and Use, 
the Thirteenth Edition of which is on sale, price is. 6d. {See No. 32 in the Series.) 

x6B.^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

Z69. r M.A. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts as 
Z70.^ above, in One thick Volume. With numerous Illustrations. 4s. 6d.t 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoarb, C.E. With a 
Slide Rule in tuck of cover. 3S.t 

185. THE COMPLETE MEASURER ; setHng forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, Octagonal- 
sided^ Round Timber and Stone, and Standing Timber. With a Table 
showing th^ solidity of hewn or eight-sided timber, or of any octagonal- 
sided column. Compiled for Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with valuable additions. 4s. ; strongly bound in leather, 5s. 

The t indicates thai these vols, may be Had strong ly bound at ^A» extrtv. 
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12 WEALE*S RUDIMENTARY SERIES. 

Arithmetic, Geometry, Mathemiatics, etc., continued^ 

196. THEORY OF COMPOUND INTEREST AND ANNUI- 
TIES ; with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c. By FltoOR Thoman, of the Soci6t6 Cr6dit 
Mobilier, Paris. 4s.t 

199. INTUITIVE CALCULATIONS; or, Easy and Compendious 

Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Full Explanations of 
Decimals and Duodecimals, several Useful Tables, and an Examination and 
Discussion of the best Schemes for a Decimal Coinage. By Daniel 
O'GoRMAN. Twenty-fifth Edition, corrected and enlarged by J. R. Young, 
formerly Professor of Mathematics in Belfast College, js.^ 
204. MATHEMATICAL TI^^Z^^V, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Henry Law, C.E Together with a Series of Tables for Navigation 
and Nautical Astronomy. By J. R. Young, formerly Professor of Mathe- 
matics in Belfast College. New Edition. 3s. 6d.t [Jutt published. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHE- 
OLOGY, ihe FINE ARTS, &*c. ByJoHNWBALE. Fifth Edition. Revised 
by Robert Hunt, F.R.S., Keeper of Mining Records. Numerous Illus- 
trations. 5s. cloth limp ; 6s. cloth boards. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, enlarged. 3s.t 

112. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 

B.A., M.D. Intended as a Family Guide in all Cases of Accident and 
Emercrencv. 2s»t 

112*. MANAGEMENT OF HEALTH. A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B.A. zs. 

150. LOGICy Pure and Applied. By S. H. Emmkns. is. 6d. 

152. PRACTICAL HINTS FOR INVESTING MONEY. With 

an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. With Notes by S. H. Emmkns. as. 

154. GENERAL HINTS TO EMIGRANTS. Containing Notices 

of the various Fields for Emination. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. With Directions and Recipes useful to the 
Emigrant. With a Map of the World, as. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
Jambs Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. as. 

193. HANDBOOK OF FIELD FORTIFICATION, intended forthe 

Guidance of Officers Preparinc^ for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, &c. With 263 Woodcuts. 3s.t 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cooker^r, Pickling and Preserving, Household Work. Dairy 
Management, the Table and Dessert, Cellarage of Wines, Home-brewing 
and Wine-makin^f the Boudoir and Dressing-room, Travelling, Stable 
Economy, Gardenmg Operations, &c. By An Old Housbkbbpbr. 3s. 6d.t 

194. HOUSE BOOK {The). Comprising :— I. The House Manager. 
112. By an Old Housekeeper. U. Domestic Medicine. By Ralph Gooding, 
o^ M.D. III. Management of Health. By Jambs Baird. In One Vol., 
strongly half-bound. 6s. 
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EDUCATION AL AND CLASS ICAL SERIES. 

HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Olficc. 4th Edition, revised. 5s. ; cloth boards. 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise ot the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvien, M.A., of Balliol 
College, Oxford. 2s. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Levibn, of Balliol College, Oxford. Map, as. 6d. ; cl. bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation oi the World to the Conclusion of the Franco-German War. 
The Continuation by W. D. Hamilton, F.S.A. 3s. ; cloth boards, 3s. 6d. 

50. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. E. Rand. zs. 

ENGLISH LANGUAGE AND MISCELLANEOUS- 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hyde 
Clarke, D.C.L. Third Edition, is. 6d. 

II*. Philology : Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hyde Clarke, D.C.L. is. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., <8.6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brenan. 
17th Edition, is. 6d. 

49. Derivative Spelling- Book: Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Sf>anish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. Rowootham, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translated from the French. 7th Edition, carefully corrected. 2S.6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Examinations. By the Rev. Edgar Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and George E. Webster. 2S. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Adapted to the Reauirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely ; formerly H.M. Inspector 
of Schools. 

Introductory Primer, 3</. 



X. </. 

Fourth Standard . . . x a 
Fifth „ , , . i 6 

Sixth „ ...16 

Lessons from the Bible. Part I. Old Testament, is. 
Lessons from the Bible. Part II. New Testament^ to wbvcK va. ^dAsA 
The Geography of the BiELE^ioT N«n novltv?, OiA^t^^. ^J??^'®*"^" 
Thornton Forstbr. is. ad. ♦»* Ot t\veTv«o^^T\.'i\x.^^^^^^«^^^L^ 



First Standard . .06 
Second „ . . o 10 

Third „ ..10 



7, STATIONERS' HA1.1. CO\TRT, IMT^iK'^^ ^WA-, ^*^_*_. 



14 weale's educational and classical series. 



FRENCH. 

24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, &c. By Alfred Elwbs. is. 6d. 

26. English-French Dictionary. By Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s. ; 

cloth boards, 3s. 6d. \* Or with the Grammar, cloth boards, 4s. 6d. 

47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, several Vocabularies of Words, a Col- 
lection of suitable Phrases, and Easy Familiar Dialogues, is. 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. xs. 

41. German Triglot Dictionary. By Nicholas Esterhazy 

S. A. Hamilton. Part I. English-German-French, is. 

42. German Triglot Dictionary. Part II. German-French- 

English. IS. 

43. German Triglot Dictionary. Part III. French-German- 

English, zs. 
41-43. Gernpian Triglot Dictionary (as above), in One VoL, 3s. ; 
cloth boards, 48. *•* Or with the German Grammar, cloth boards, 5s., 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwes. xs. 6d. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwbs. 
"Vol. 1. Italian-English-French. 2s. 6d. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French-Italian. 2S. 6d. 

32. Italian Triglot Dictionary. ' By Alfred Elwes. VoL 3. 

French-Italian-English. 2S. 6d. 

28,30, Italian Triglot Dictionary (as above). In One VoL, 7s. 6d. 

32. Cloth boards. 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwes. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfred Elwbs. 
4s. ; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwes. is. 6d. 

56. Portuguese-English and English-Portuguese Dic- 

tionary, with the Genders of each Noun. By Alfred Elwes. 

[/« preparation . 

HEBREW. 

46*. Hebrew Grammar By Dr. Bresslau. rs. 6d. 

44. Hebrew and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Ka.hh\n\cB\ Writings. By Dr. Bresslau. 6s. %* Or with the Grammar, 7s. 

4^. English and Hebrew BicUonary. By Dr. Bresslau. 3s. 
44*46. Hehre^AT Dictionary ias a\>o\eVmT\joNQ\s,, complete, with 
4^*' the Grammar, cloth boards, \^&. ; 

LONDON : CROSBY T-OCKWOOD Kt^T> CO^ 
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LATIN. 

19. Latin Grammar. Containing the Inflections and Elementary 

f /incip^es of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, xs. 

20. Latin-English Dictionary. By the Rev. Thoi£AS Goodwin, 

M.A. 2S. 

22. English-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latm. By the 
Rev. Thomas Goodwin, M.A. rs. 6d. 
20,22. Latin Dictionary (as above). Complete in One Vol., 3s. 6d. ; 
cloth boards, 48. 6d. \* Or with the Grammar, cloth boards, 5s. 6d. 

LATIN CLASSICS. With Explanatory Notes in EngUsh. 
i< Latin Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Youno. xs. 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

3. Cornelius N epos. With Notes. By H.Young, is. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. RusHTON, M.A., and on the Georgics by H. Youno. xs. 6d. 

5. Virgilii Maronis -<Eneis. With Notes, Critical and Explanatonr, 

by H. Youno. New Edition, revised and improved. With copious Addi- 
tional Notes by Rev. T. H. L. Lbary, D.C.L., tonnerly Scholar of Brasenose 
College, Oxford. 3s. 

5* Part I. Books i.— vi., is. 6d. 

5** Part 2. Books vii.— xii., 2s. 

6. Horace; Odes, Epode, and Carmen Sseculare. Notes by H. 

Young, is. 6d. 

7. Horace; Satires, Epistles, and Ars Poetica. Notes by W. Brown- 

RiGO Smith, M.A., F.R.G.S. is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes, Critical 

and Explanatory, by W. M. Donnb, B.A., Trin. Coll., Cam. is. 6d. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

li. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davies, M.A. 

IS. 6d. 

' 12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev. 
Jambs Davibs, M.A. is. 

13. Ciceronis Orationes in Catilinam, Verrem, et pro Archia. 

With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev. 
T. H. L. Lkarv, D.C.L. formerly Scholar of Brasenose College, Oxford. 
IS. 6d. 

14. Ciceronis Cato Major, Lselius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialog!. With Notes by W. Browkrigg Smith, 
M.A., F.R.G.S. 2s. 

16. Livy : History of Rome. Notes by H. YouNG and W. B, Smith, 

M.A. Part i. Books i., ii., is. 6d. 
i6». Part 2. Books iii., iv., v., is. 6d. 

17. Part 3. Books xzi., xxii., is. 6d. 

19. Latin Verse Selections, from Catullus, Tibullus, Fropertius, 

and Ovid. Notes by W. B. Donmb, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Floms, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apuluius, &c. Notes by W. B. Donne, M.A. 2s. 

21. Juvenalis Satirae. With Prolegomena and "SSott^ Vs^'^^'^A^*^* 

EscoTT, B.A., Lecturer on Logic atlLViigiU Co\Xei«i,\-oxw^cfa>. . «fc. 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Hans 
Claude Hamilton, xs. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflections, and Doubtful Quantities. By Henry R. 
Hamilton. Vol. x. Greek-English, 2s. ; Vol. 2. English-Greek, as. Or the 
Two Vols, in One, 4s. : cloth boards, 5s. 

(4,15. Greek Lexicon (as above). Complete, with the Grammar, in 

X7. One Vol., cloth boards, 6s. 

GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, byH. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, is. 6d. 
2, 3. Xenophon's Anabasis ; or, The Retreat of the Ten Thousand. 
Notes and a Geographical Register, by H. Young. Part x. Books i. to iii., 
xs. Part 2. Books iv. to vii., is. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Ghrammatical and Explanatory Notes, by H. Youno. is. 6a. 
5-12. Homer, The Works of. According to the Text of Barumlein. 

With Notes, Critical and Explanatory, drawn from the best and latest 

Authorities, with Preliminary Observations and Appendices, by T. H. L. 

Lbary, M.A., D.C.L. 

Tub Iliad : Part i. Books i. to vi., i8.6d. Part 3. Books xiiii to xviii., zs. 6d. 

Part 2. Books vii. to xii., xs. 6d. Part 4. Books xix. to xxiv., is. 6d. 

The Odyssiy: Part z. Books i. to vi.^ is. 6d Part 3. Books xiii. to xviii., zs. 6d. 

Part 2. Booksvii.toxii., zs. 6d. Part 4. Books xix. to xxiv., and 

Hymns, 2s. 
13. Plato's Dialogues : The Apology of Socrates, the Crito, and 
the Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. Jamss Davibs, M.A. 28. 

14-17. Herodotus, The History of, chiefly after the Text of Gaisfo&d. 

With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary. M.A., D.C.L. 

Part z. Books i.. ii. (The Clio and Entente), 2S. 

Part 2. Books iii., iv. (The Thalia and Melpomene)^s. 

Part 3. Books v. -vii. (The Terpsichore, Erato, and Polymnia), 29. 

Part 4. Books viii., ix. (The Urania and Calliope) and index, zs. 6d. 

18. Sophocles : OCdipus Tyrannus. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 
Critical and Explanatory, by the Rev. John Milnbr, B.A. 2s. 

23. Euripides : Hecuba and Medea. Chiefly from- the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigo Smith, 
M.A., F.R.G.S. zs. 6d. 

26. Euripides : Alcestis. Chiefly from the Text of Dindorf. With 

Notes, Critical and Explanatory, by John Milnbr, B.A. zs. 6d. 

30. .i£schylus ! Prometheus vmctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, vrith English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, M.A. . zs. 

32. .i£schylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. Jambs Davibs, MA. zs. 

40. Aristophanes: Acliamians. Chiefly from the Text of C. H. * 

Wbisb. With Note*, by C. S. T. Townshbnd, M.A. zs.6d. 

41. Thucydides: History of the Peloponnesian War. Notes by H. 

Young. Book z. zs. . ,, -kt * j t * 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W.jBwirr. IS. (A. . 
43' Demosthenes. The Oratvoxv on V\ie ^^^^ f^^ ^^ TT?T''^\ 

With English Notes. By Rev.T.H.l..l-iLKW,^.C.\-.>Tm«\i^cV^\^^\ 
■Brasenose College, Oxford, is. 6d^ ^ 



